The Hmerican Journal 
Surgery 


epireD BY THURSTON SCOTT WELTON, mop. 


Urology . Biliary Surgery 
| Vaseular Surgery . Proctology 
Gynecology . Orthopedic Surgery 


Fifty-fourth Year of Continuous Publication 


The American Journal of Surgery, Inc. 


49 WEST FORTY-FIFTH STREET- NEW YORK 19 


| 
| | 
% 
| November 1945 | 


EDITORIAL BOARD 


The American Journal of Surgery 


Editor THURSTON SCOTT WELTON, New York 


ASSOCIATE EDITORS 


Cart Beck, Chicago 

Crauone §. Beck, Cleveland 
Gezorce R. Bricuton, New York 
Merepitu F. Campsett, New York 
James T. Casz, Chicago 


Istporz Coun, New Orleans 


Braptey L. Corey, New York 
Frepericxk A. Cotter, Ann Arbor 
Paut C. Cotonna, Philadelphia 
E.uiorr C. Curtrer, Boston 
Cuar.es A. Ersperc, New York 
Hersert C. Fert, Brooklyn 

Joun H. Grsson, Philadelphia 
Ema Goetscu, Brooklyn 

Cuartes A. Gorpon, Brooklyn 
Donatp Guturir, Sayre, Pa. 
Artuur E. Herrzter, Kansas City 
Louis J. Hirscuman, Detroit 
James M. Hirzrot, New York 


Emite F. Hotman, San Francisco. 


Arnotp 8. Jackson, Madison, Wis. 
L. Kevter, Washington 
Tuomas J. Kirwin, New York 


New York, ARTHUR Kawa 


New York, Apratn V. S. Lampert 
York, Maurice Lenz 


New York, H. H. M. Lyte 
New York, Jerome M. Lyncu 


“New Orleans, Urpan Maszs 
Newark, Harrison §. MaRTLAND 


New Orleans, RupotpH Maras 
Detroit, Roy D. 

San Francisco, H. C. NAFrzicrr 
Baltimore, Emit Novax 

Newark, CLarence R. O’Crow 
Boston, Louis E. PHANEUF 

New York, Eucrne H. Poor 
Rochester, Minn., James T. Prigstiey 
New York, Doucias Quick 


Brooklyn, Natuanrt P. 


Raleigh, Husert A. Royster 
Philadelphia, Henry S. Ruta 
St. Louis, M. G. 

New York, J. Bentiey Squier 
New York, H. J. Sranver 
Baltimore, Grant E. Warp 


San Francisco, J. Homer Woot sey 


The American Journal of Surgery is published monthly by the American Journal of Surgery, Inc., 49 West 45th Street, New York 19, 
N. T. Yearly Subscription, $10.00 U.S. A.; $15.00 Canada; $12.00 Foreign. Single Numbers $2.00; Special Numbers $4.00. Entered 
as second class matter August 28, 1926, at the Post Office, New York, N. Y., and on August 28, 1926, at York, Pa., under the act 
of March 3, 1879. November, 1945—New Series, Volume LXX, No. 2. 


> 
2 
; 
> i 
exe 
~ 
; 
J 
j 
~ 
* 
> 
}- 
>» 
: 
~ 
ae 
= 
A > 


PRY, 


FROM AN ORIGINAL ETCHING BY ERNEST D. ROTH 


COLLEGE OF PHYSICIANS AND SURGEONS, COLUMBIA UNIVERSITY— 
Founded in 1767 as the Medical Faculty of Kings College, this institution 
was the first of its kind in this country to confer the degree of Doctor 
of Medicine in course. In 1813 it was merged with the independent 
College of Physicians and Surgeons, which later became a part of 
Columbia University. Today, this great school together with Presbyterian 
Hospital and many other famous institutes and clinics, comprises one 
of the largest and most advanced medical centers in the world. 


forged in knowledge and sharpened by discipline and constant 
practice, is the weapon with which surgeons are helping to 
conquer many of mankinds’ worst physical ills. Skill plays a large part, 
too, in the manufacture of sutures. D&G has perfected its suture making 
skill and methods through specialization in this one field alone for more than 


a third of a century, to provide a unique service to the surgical profession. 


; 
— 


NCISIONS which offer maximal assur- 

ance against sutures pulling through the 
tissues eliminate a principal cause of wound 
disruption. 


Sutures hold most securely if the connec- 
tive tissues within the wound are approxi- 
mated in such a manner that the sutures must 
pull against the fibres within these layers. 
This is possible only when connective tis- 
sues are cut parallel to the direction of their 
fibres. In the anterior abdominal wall, this 
is usually best accomplished through a trans- 
verse initial skin incision. 


In suturing transverse incisions, no at- 
tempt is made to suture muscle—only the 


3 y A 1. For gall bladder, common duct, head of pancreas. 
surrounding sheath. Approximation of the 2. Resection of stomach, transverse colon. 
: ° ° 3. Resection of ascending colon, cecum, right sided 
muscle edges is further aided by keeping ee 9 9 
the patient ina semi-reclining position with 4. Descending colon, spleen and left sided lesions. 
k d 5. Appendectomy. 
nees partia sy thexed. *6. Pelvic surgery, resection of sigmoid. 


TRANSVERSE INCISION OF LOWER ABDOMEN 


The transverse incision across the lower abdomen provides a wide exposure of the pelvic 
organs, the rectum, the sigmoid and other pelvic structures. Resections and anastomoses can 
be performed through it which are not possible through the longitudinal incision. 

The construction of this incision takes advantage of certain anatomical configurations. 
These are (1) the thinning and narrowing of the lower ends of the rectus muscle, (2) the 
termination of the posterior rectus sheath on a level just below the anterior superior spines and 
(3) the prolongation of the apex of the urinary bladder above this level toward the umbilicus. 


MAKING THE INCISION 


The skin incision is made completely across the lower abdomen starting from the anterior 
superior spine on one side, and curving downward, following the crest of the pelvis at a 
distance of two fingers’ breadth, ending at the other anterior superior spine. It is usually 
made in a flexion crease. The subcutaneous fat and the anterior rectus sheath are incised in 
the same direction exposing the recti. The muscles are divided close to the symphasis pubis— 
i.e. through their tendinous portion, leaving stumps only long enough for resuturing. The 
severed muscles are retracted upwards until the incision in the posterior sheath can be made 
about one-half inch above the lower edge of this structure or almost directly between the 
anterior superior spine. When the peritoneum is incised a long prolongation of the bladder 
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Exposure of external 
oblique muscles and 
fasciae. 


apex must be watched for. The inferior epigastric arteries are clamped and ligated on either 
side of the rectus muscle when the posterior sheath is incised. 


CLOSING THE INCISION 


In closing the incision, the posterior sheath is closed with interrupted sutures. The muscles 
are laid down over this suture line and each is sutured to its stump by two interrupted 


External oblique fas- 
cia has been cut trans- 
versely and retracted 
(exposing recti). In- 
cision in recti indt- 
cated by dotted line. 


e 


(Continued from 
Preceding Page) 


Recti have been cut in 
fibrous portion and re- 
tracted cephalad. In- 
cision in posterior rec- 
tus sheath indicated 


by dotted line 
mattress sutures. The anterior 
sheath is closed with interrupted 
sutures and the skin with inter- 
rupted skin sutures. 

(Above) Suture of pos- 


terior sheath com- 
pleted. Recti sutured. 


(Right) Closure of an- 
terior rectus sheath. 


DAVIS & GECK, INC. 
57 WILLOUGHBY STREET 
BROOKLYN 1, NEW YORK 
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Wendel’s CATHETER RECEPTACLE 


F OR THE WELF ARE AN D This appliance has been designed to provide a 
COMFORT OF THE PATIENT light, secure, comfortable support for the nasal tube, 


which is used in continuous gastric lavage, continuous 
oxygen and heliun-oxygen therapy or any type of 
procedure which may require the continual use of a 
nasal catheter. 


Because of its construction, this appliance allows 
the patient to wear glasses comfortably, wash his 
face without removing or dislodging the catheter and 
eliminates the discomfort so often caused by adhesive 
allergy, loosening of adhesive tape from perspiration; 
or, in men, the discomfort caused by adhesive in the 
beard. 


This appliance allows for adjustment according to 
the size of the head so that it may be used for a child 
or adult. This adjustment principle permits applica- 
tion of the appliance with enough security to warrant 
its use on irrational patients with greater success than 
heretofore obtained. 


This appliance may also be used as a retainer for 


4 in-dwelling catheters. It can easily be strapped to the 
ical thigh. There is not the inconvenience of adhesive 
C6002—Wendel’s Catheter Receptacle tape on the external genitalia and pubic hair. 
(patent pending) with adjustable Soft Rubber Tubes and Catheters up to size 16 can 
Leather Headband. $7.50 each be used with this Apparatus. 
| FRED. HASLAM & CO. INC. 83 Pulaski Street, Brooklyn, 6, N. Y. 
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BASAL ANESTHESIA 


Smooth induction of anesthesia without excitement, as obtained by 


the rectal administration of Avertin with amylene hydrate, is of par- 


ticular value in the nervous and apprehensive thyrotoxic patient. 


Avertin with amylene hydrate tends to lower the intracranial pressure 


and has been found especially suitable for neurosurgery. 


Avertin with amylene hydrate can not cause pulmonary irritation 
since it is excreted quantitatively by the kidneys. And it decreases the 


amount of inhalation anesthetic subsequently needed by one-half. 


Basal anesthesia keeps the patient asleep and ready for radical surgery, 
while frozen sections, pathologic examinations and consultation are 


being made. 


8 od of TRIBROMETHANOL 


WITH AMYLENE HYDRATE 


Winthrop Chemical Company, Inc. 


Pharmaceuticals of merit for the physician © New York 13,N. Y. © Windsor, Ont. 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T:: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name ot 
periodical; volume, page and year. The 
following may be used as a model: 
Puanegur, Louis E. Indications and technique 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF Sur- 
cer, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery, Inc. 


49 WEST 45TH STREET: NEW YORK 19 
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Whole opium ina single ampul 


Pantopon ‘Roche’ contains not merely 
morphine—but ALL the other alkaloids of 
opium. This combination affords. a better 
balanced, smoother opiate action with less 
likelihood of unpleasant by-effects . . . 
HOFFMANN-LA ROCHE, INC. 


Nutley 10, New Jersey. 
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©G. E. X-RAY CORPNG 


=HE new light became visible like a dazzling meteor 
in the evening of the nineteenth century. It surrounded the morning of our own century 
with the rosy light of hope and promise. Like a glittering sun it shines resplendent on the 
working day of the twentieth century, revealing new fairways and fresh horizons in nearly 
every land in the world of science. - - +» In commemorating William Conrad Roentgen 
this year—the centennial of his birth, also the semi-centennial of his discovery of the x-ray 
—one is inspired anew by the above tribute spoken by Dr. Gosta Forssell, of Stockholm, 
Sweden, before the Fifth International Congress of Radiology, held in Chicago in 1937. 


OUR FIFTIETH YEAR OF SERVICE 


GENERAL @ ELECTRIC X-RAY CORPORATION 
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IN ANY TRADE, faulty tools attract atten- 
tion . ..equipment which measures up, usually 
passes without special notice. 


Perhaps, then, you have not observed the 
exceptional pliability of Curity nonboilable 
catgut during placing and tying. 


Actual measurements show that Curity 
Catgut, dried by a special process, is notably 
more flexible than oven-dried strands. (See 
stress-strain curve below.) 


The extra flexibility of Curity Catgut is one 
of those gratifying developments incidental 
to the continuing research in our suture lab- 
oratories. Now this special drying method, as 

\tY | part of the routine processing of Curity Cat- 
gut, assures you a more tie-worthy, nonboilable 


strand. 
* * * 


L 
OE RFACING In addition to pliability, weighted excellence in 
STRAND $ all other important characteristics is built into 


Curity Catgut. Thus Balanced Quality is 
maintained. 


Stress, in pounds 


Dried by 
Curity 


Oven-dried 


uture process ‘and in the 


By Laboratory Measurement coe ‘In Practice 


Curity Suture Laboratories 


BLACK 


Division of The Kendall Company, Chicago 16 


ee. -TO ESTABLISH A FINE BALANCE 
=, CHARACTERISTICS 


UNIFORM, DEPENDABLE apsoRPTION 
ytures More TH Practice 4 
/ MINIMAL IRRITATION 
We STRENGTH 
\ | | | 
Ce 


Myeloblast 


To Safeguard the Patient... 


PROMOTE 
LEUKOCYTE 
FORMATION 


Myelocyte 


Lobocyte 


Leukocyte deterioration is one of the untoward effects 
that may result occasionally from chemotherapy with 
sulfonamide or arsenicals. Clinically the first suspicion 
that something is wrong may be aroused by the patient’s 
poor color, drowsiness, or restlessness. 


ARMOUR YELLOW BONE MARROW CONCEN- 
TRATE has been found to be of value in this type of 
granulocytopenia as well as in agranulocytic angina. 
Clinical improvement often may be observed within 
forty-eight hours after initiation of this medication. 
Distinct increases in the numbers of granulocytes occur 
shortly thereafter. 


In severe cases, ARMOUR YELLOW BONE MARROW 
CONCENTRATE should be given in teaspoonful doses 
every four hours until a satisfactory clinical and hema- 
tologic improvement sets in. The dosage may then be 
reduced as indicated. Needless to say, the sulfonamide 
or other irritating drug should be stopped as soon as ill 
effects are noted. 

After the critical phase and in mild chronic cases, 
ARMOUR YELLOW BONE MARROW CONCEN. Supplied in % oz. dropper 


TRATE GLANULES (4 minim sealed gelatin capsules) bottles and 4 minim glanules, 
may be employed advantageously—2 or 3 glanules t.i.d. boxes of 50 and 100. 


THE ARMOUR LABORATORIES -:_ Chicago 9, Illinois 


Have confidence in the preparation you prescribe — specify “ARMOUR” 
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The AMERICAN -1075 


OPERATING TABLE 


provides essential facilities for 


posturing the patient in. a uni 


lateral position in such manner 

; as to give the surgeon desired 

Unlike the conventional body restraint strap accessibility to the operative 
shown over the hips in the smaller insert, ad- ; 
hesive tape applied directly on the skin controls 
the posture with ease and precision when the immobilized patient. 
“American Adhesive Holder Strap” is used. 
This innovation not only prevents slippage of 
the body under the conventional canvas, but 
effectively serves to steady the patient as well. 


site with greater stability of the 


As a further aid in patient stabilization, the short 
body-horn at the back of the patient, and the 
padded brace under the mattress pad at the 
chest, are found to be convenient and effective. 


Use of the Table’s lateral tilt and adjustable 
height, with the patient positioned well to the 
edge of the Table as shown, insures. unre- 
stricted surgical approach. 


Support of the arm from anesthetist’s screen 
relieves skin and musculature tension, reduces 
pressure and lessens interference with respira- 
tory movements. 


WRITE TODAY for descriptive literature 


AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS "4 
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Mount Rushmore Memorial in the 


Black Hills of South Dakota. Said 
to be the most colossal statuary in 
the world. Each head measures 60 
feet from chin to top of brow. Ex- 
pected to last millions of years, 
since Mt. Rushmore granite erodes 
only 1 inch in 100,000 years. 


PERFECTION 
in its field... 


The Mount Rushmore Memorial—because of the grandeur of its 
conception and the perfection of its execution—has been ac- 
claimed as one of the outstanding wonders of the world. As the 
majesty and beauty of this gigantic piece of statuary has won 
universal admiration, so in the field of surgery, the technical 
competency of instruments made by SKLAR has won the con- 
fidence and respect of the medical profession. SKLAR instru- 
ments are as nearly perfect as human skill can make them. For 
more than fifty years we have steadfastly maintained that there 
can be no compromise with quality in a SKLAR instrument. That 
is why SKLAR has become the leader in th's highly specialized 
industry. All SKLAR products are sold only through accredited 
surgical supply distributors. 


LONG ISLAND CITY, N.Y. 


A catalogue of 
SKLAR Stainless 
Instruments will 
be provided 
on request. 
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RICAN CYSTOSCOPE MAKERS, 


1241 LAFAYETTE AVENUE, NEW YORK 59, N. Y. 
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Through the years, discriminating surgeons have justified 


their confidence in instruments bearing the Kny-Scheerer 
trademark. By long experience they have come._to regard 
this hallmark to be as indicative of superior quality as 
“STERLING” on silver. This symbol proclaims the integrity 
of the manufacturer .. . it identifies instruments of cor- 
rect technical design, micrometric accuracy and functional 


dependability. 


Kny-Scheerer instruments are built up to a quality... not 
down to a price. Carefully selected metals and advanced 
production methods contribute to long periods of instru- 
ment life and satisfactory performance .. . equal in every 
respect to the finest instruments formerly imported. Today 
—as in years past—surgeons demand the unexcelled qualities 


K-S instruments afford. 


Available through responsible dealers everywhere 


KNY-SCHEERER CORPORATION. 
21-09 Borden Ave. Long Island City1,N.¥. 
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THE ROGER ANDERSON FRACTURE TABLE 
FOR ORTHOPEDIC AND GENERAL SURGICAL WORK 


Why Not Equip Your Surgery With 
the Latest and Best? 


This light but strong aluminum table is streamlined, 
for beauty and efficiency. It provides for all frac- 
ture, orthopedic and surgical procedures: hip nail- 
ing, skeletal and all other types of traction includ- 
ing vertical, transverse and longitudinal spinal trac- 
tion, hyperextension of spine, and application of all 
casts. The addition of a mattress converts it into a 
general surgical table. 


The leg traction frames operate independently 
of each other, supplying flexion, extension, abduc- 
tion, adduction and rotation all upon the anatomical 
centers. They also swing apart to permit placement 
of X-ray machine, and to allow assistant to stand 

Application of a large double spica cast. between the legs while operating. 

Other notable advances. Positioning in the true 

shoulder or head casts. ‘ and reverse Trendelenburg, a transparent plastic 
perineal post, the quickly adjusted foot straps, spe- 


cial cassette holder for hip radiography, and unique 


order NOW to insure that your hospital 
will be among the first to be supplied. head, face and shoulder supports. 


The TOWER COMPANY, Inc. 


Manufacturing and Research Specialists in Fracture Equipment 
HOME OFFICE: 1008 Western Avenue, Seattle 4, Wash.— MAin 4443 


SURGICAL DISTRIBUTORS, INC.: 120 South La Salle Street Bldg., Chicago 3, Illinois. Phone: State 8456 
1681 University Avenue, St. Paul 4, Minnesota. Phone: Nestor 5872 


38 Park Row, New York 7, New York. Phone: Barclay 7-6492 
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RUPEL BLADDER 


IRRIGATOR 


as described by Ernest Rupel and Clyde G. Culbertson. 
See Journal of Urology, Vol. 50, No. 4, October, 1943. 


features... 


@ Completely automatic, employing simple phys- 
ical principles for its operation 


@ Controlled frequency of irrigation 

@ Controlled volume of fluid per irrigation 
@ Simple to operate 

@ Requires a minimum of attention 


The Rupel Automatic Irrigator is an in- 
genious device that gives completely auto- 
matic tidal drainage to the urinary bladder. 
The frequency of irrigation together with a 
control of the volume of fluid per irrigation 
can be controlled readily by simple adjust- 
ment of the inflow clamp and adjustment of 
the height of the overflow control. 


The apparatus is simple and entirely 
automatic. It is useful wherever an indwell- 
ing catheter is indicated. It requires little or 
no attention except to keep fluid in the sup- 
ply flask on top and to keep the outflow jug 
empty. 

The irrigating solution is allowed to drop 
slowly through the tubing into the overflow 
device. It passes out of the overflow through 
a longer tubing to the catheter and into the 
bladder. If the top of the overflow is placed 
at the level of the symphysis the fluid in the 
inverted U tube will gradually rise, indi- 
cating that there is a slight but increasing 
pressure in the bladder. With each breath, 
this column of fluid wil! rise and fall showing 
that the bladder is at complete rest. When 
the column reaches the top of the U tube, 
whether by pressure or because the patient 
has taken a deep breath, coughed or turned 
over the flow starts a syphonage that quickly 
empties the bladder. When it is empty, 
or if the overflow is too rapid for the return 


from the catheter, the syphonage pull simply 
lifts the valve in the tip of the overflow ad- 
mitting air, thereby breaking the syphonage. 
The valve then settles back in place and the 
whole process starts again. 


D-960 Rupel Bladder Irrigator. complete 
as illustrated $28.50 


Order from your surgical 
supply dealer 


«x 


x 
IBS 
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INC. 
E ach: 
D 
EME EAST 23rd STREET, NEW YE | 


e Build strong, light, dependable casts to meet i 0 
all conditions. Save time. SPECIALIST" plaster- ¢ 
of-Paris Bandages and Splints may be applied 1 Yr 


separately, or in combination by using the 


PLASTER-OF-PARIS 


ready-cut Splints as reinforcing slabs. This com- 


bination technique requires less material—casts 3 A N D A G E % 


are lighter, less cumbersome. 
Specialist Bandages and Splints are hard- A NX D 5 - L | N T s 
coated, non-dusting, saturate immediately and 


set in 5 to 8 minutes. 


NEW BRUNSWICK, N. J. CHICAGO, Itt. 


ORDER FROM YOUR DEALER 
*Trade mark of product made excliistwely by Johnson & Johnson 


IN THE TREATMENT OF 


IRON-DEFICIENCY ANEMIAS 


MUL-IRUN 


TABLETS 


A specially processed, co-precipitated complex of molybdenum oxide 
(3 mg.) and ferrous sulfate (195 mg.), White’s Mol-Iron is a new, 
highly effective, hemopoietic agent that has unique therapeutic ad- 
vantages in iron-deficiency anemias. 


Available clinical evidence indicates that Mol-Iron effects approximately: 
1. 100% GREATER THERAPEUTIC UTILIZATION OF IRON, and 


2. 100% MORE RAPID REGENERATION of hemoglobin than does ferrous sul- 
fate, with 


3. NOTABLE ABSENCE OF GASTRO-INTESTINAL REACTIONS—even among pa- 
tients exhibiting such untoward symptoms during administration of other 
comnionly used iron preparations. 


ES A Www unl 


Hb. 


(Gm.%) 


TYPICAL HEMOGLOBIN RESPONSE TO 
MOL-IRON AND TO FERROUS SULFATE IN 


PREGNANT WOMEN WITH IRON-DEFICIENCY ANEMIAS 


15 Received 234 mg. 

of Fe++ daily as 

MOL-IRON 
14 
13 
12 
% i 
FeS04 
11 Received 234 mg. changed to} 
2 of Fe++ daily as MOL-IRON 
10 ferrous sulfate 
AX 

9 i | 


10 20 a= 6 C6 50 60 70 80 90 


DAYS OF TREATMENT 


The therapeutically superior effect of Mol-Iron in human 
beings is well demonstrated in the accompanying graph which 
illustrates the rate of hemoglobin regeneration in females dur- 
ing the last half of pregnancy and having approximately the 
same degree of iron-deficiency anemia. Results in this series 
of cases are typical of those observed in an evaluation* of 
Mol-Iron in a series of pregnant women with hypochromic 
anemia. 


May we suggest that you make a comparable evaluation of 
itakinen with your presently preferred therapeutic iron 


compound. 
DOSAGE: One to two tablets three times daily after meals. 


SUPPLIED: in bottles of 100. 


*Neary, E. R., Preliminary Evaluation of Molybdenum-Iron Complex in Hypochromic 
Anemias of Pregnancy, to be published. 
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of suturing requirements 


to meet the w 


CE WVOCCONN « Because the Singer Surgical 
Stitching Instrument efficiently employs such a wide variety of different types and sizes 
of needles, it provides almost unlimited suturing versatility. Two convenient sizes of 
instrument—the “Standard,” and the smaller “A-11 Model’—enable the surgeon to 
handle every suturing problem with satisfaction—particularly since the instrument need 
never leave his hand during the entire suturing phase. 


Gh Hilehing dovmation e o The Singer Surgical Stitching 


Instrument permits faster and easier placement of the precise stitch required—by making 
practicable the utilization of a far wider variety of stitch formations. It utilizes almost 
any suturing material (fed from a continuous spool supply). 


A fully illustrated noni tells the whole story. Use the coupon below for your copy. 


il SINGER SURGICAL STITCHING INSTRUMENT 


\ — unites needle, holder, suture supply and 
wt severing edge in one self-contained instrument 
yor? or Me © 1, Copyright, U.S.A., 1945 by the Singer Manufacturing Compony. All Rights Reserved for all Countries, 


SINGER SEWING MACHINE COMPANY — 
Surgical Stitching Instrument Division 
149 Broadway, New York 6,N.Y. 


Without obligation please send copy of illustrated brochure. 


NAME 


ADDRESS. 
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Dawn of a New Era 


In 1894 practical immunology in America took its 
first great lifesaving step when the Mulford Biolog- 
ical Laboratories of Sharp & Dohme produced com- 
mercially the first diphtheria antitoxin. 


Pilling’s contribution to this great event was the 
manufacturing, in collaboration with the H. K. Mulford 
Co., of the first antitoxin syringe. The consequent 
rapid rise of practical immunology from this small 
beginning, followed by phenomenal strides in pre- 
ventive medicine, is a mighty tribute to the medical 
profession and their co-workers, the manufacturers 
of biological products. 


Developments and improvements have also marked 
Pilling progress for 131 years. The addition of the 
Bowles diaphragm chest piece to the stethoscope; a 
new process for making a lighter and stronger 
speculum —these are a few of the many Pilling con- 
tributions to the advancement of medical science. 


This long history of continued development and 
manufacture of fine medical equipment is one reason 
physicians and surgeons think of Pilling when they 
think of instruments and supplies. George P. Pilling 
and Son Company, Philadelphia 3, Pa. 
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INSTRUMENT CRAFTSMEN SINCE 1814 


SUGGESTED INSTRUMENTS 


Il'ustrated Top to Bottom 


P 15280 Hudson cranial drill set $65.00 
P 15385 Kolodny scalp hemostat 4.50 
P 15153 Frazier brain retractor 9.50 
P 15615 Cameron elevator 4.50 


Order direct or from your supplier 
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FENWAL CONTAINER-DISPENSERS | 


Safeguard the Sterility 
of Hospital-made Solutions 


Dramatically 
lowered cost to 


patients... 


Important to all hospitals is the inspiring fact that the 
FENWAL SYSTEM has successfully met the wide- 
spread demand for an efficient, simplified and eco- 
nomical means of preparing and storing safe surgical 
fluids. Hundreds of hospitals, having installed this 
money and time saving technic, find the per-unit cost 
so low as to avail adequate parenteral therapy to all 


patients in which it is indicated. 


Heavauarters For SCIENTIFIC 
GLASS BLOWING. LABORATORY 
AND CLINICAL RESEARCH AP- 
ORDER TODAY or write us PARATUS. REAGENT CHEMICALS 


immediately for further details 


MACALASTER BICKNELL COMPANY 
243 Broadway Cambridge 39, Massachusetts 


THE SOLUTION DESIRED AT THE INSTANT REQUIRED 


gree 


MOTIVES OF MEN 


In leading clinics and hospitals through- 
out the country, the Birtcher-built Elec- 
trosurgical Unit is meeting the critical 
demands of foremost surgeons for pre- 
cision control and dependable service. Its 
performance is preeminent in trans- 


urethral resections. 


Sound precedent is a trustworthy pattern 
for action. Send for your copy of free 


brochure, ‘‘ELECTROSURGERY.” 


BIRTCHER 


5087 Huntington Drive ° Los Angeles 32 


THE BIRTCHER CORP, Dept. N 11-5 


Los Angeles 32 NAME 


ADDRESS 


Send me free brochure 


“ELECTROSURGERY.” CITY ZONE STATE 
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Provides all 9 desired requisites as a superior 
therapy in thermal, acid and caustic burns. 


Provides for mechanical exclusion of air at site of burn « Insures 
prompt relief of pain « Aids in abating burn shock « Bacteriostatic 
influence « Non-toxic effect « STIMULATES TISSUE REPAIR « Rapidly 
reduces inflammation and edema « Results in absence or marked 
reduction of scar tissue « Tends to shorten convalescent period. 


AVAILABLE FORMS 


AQUEOUS SOLUTION: 
Bottles of 8 fluid ounces. 


OINTMENT: 
Jars of 1 Ib. 
Tubes of 3s oz. 


ORDER TODAY through your 
surgical or hospital supplier. 


HYDROSULPHOSOL is a true solution of sulfur 
bearing compounds resulting solely from the reduc- 
tion of flowers of sulfur by a catalytic process. In 
aqueous solution, it is capable of rapidly releasing 
its high concentration of sulfhydryl ion (-SH radical) 
in such form as can be effectively utilized by the 
body in the synthesis of sulfur-containing amino 
acids .. . functionally active in cell stimulation and 
directly related to tissue respiration and repair. 


Unlike the sulfa group and many other sulfur com- 
pounds, Hydrosulphosol is non-toxic when adminis- 
tered orally or topically applied in heavy concentra- 
tions, and will not result in damage to liver and 
kidney function. 
Reprints of scientific papers by authoritative 
investigators available on request. 


DAVIS Eauiemen INC 
EQUIPMENT 
Pharmaceutical Division 
76 HALLECK STREET NEWARK 4, N. J. 
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TO COMBAT CIRCULATORY COLLAPSE 
IN SURGICAL PATIENTS 


\ a its prolonged pressor action, Neo-Synephrine is often effective 


in preventing and treating circulatory collapse which may occur with spinal 


or inhalation anesthesia. Its usefulness is enhanced by its relative freedom 


from cardiac and central nervous system stimulation. 


Neo-Synephrine 


LAEVO-a&-HY DROXY-8-METHYLAMINO.-3-HY DROXY-ETHYLBENZENE HYDROCHLORIDE 


FOR VASOPRESSOR ACTION 


¥% sterile solution in 1 cc. 
cc. rubber-capped vials 


St a N S Com 


DETROIT 31, MICHIGAN 


NEW YORK e KANSAS CITY e SAN FRANCISCO « WINDSOR. ONTARIO 


FACTS ABOUT NEO-SYNEPHRINE STERILE SOLUTION 


SUSTAINED VASOPRESSOR EFFECT... 
marked rise in blood pressure lasts 
fitteen to thirty ‘minutes or longer. 


UNDIMINISHED effectiveness even 
after repeated administration. 


FREEDOM from cardiac stimulation 


FURTHER FACTS AND 


and nervous excitation. Often useful 
where other pressor agents are con- 
traindicated ... Neo-Synephrine is a 
pressor drug of choice during com- 
bined continuous spinal and cyclo- 
propane anesthesia.* 


*Rochberg,S.: Anesth.& Analg. 22:174,1943. 


INDICATED in prevention and treat- 
ment of circulatory depression, es- 
pecially in shock-like states, during 
spinal or inhalation anesthesia. 


DOSAGE: Average subcutaneous or 
intramuscular dose is 0.3—0.5 cc. 


SAMPLES WILL BE GLADLY SENT ON REQUEST 


TRADE MARK NEO-SYNEPHRINE—REG. U S. PAT OFF. 
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TOPICAL 
THROMBIN, om Long awaited by physicians and surgeons, 


highly purified thrombin, nature’s own 
hemostatic, is now available in sufficient 
quantity to permit us to introduce 


Acting directly on the fibrinogen of ‘the s its name indicates, THROMBIN, TOPICAL 


blood ... virtually independent of other must not be injected. 


clotting factors, such as calcium ions, throm- 


boplastin, prothrombin, and vitamin K... FOR USE IN—SKIN GRAFTING « NOSE 
THROMBIN, TOPICAL (bovine origin) pro- AND THROAT OPERATIONS + BRAIN 
SURGERY BONE SURGERY PROSTATIC 
duces hemostasis in a matter of seconds. SURGERY ¢ BLEEDING INCIDENT TO 
DRAINAGE, EXCISION, OR DEBRIDEMENT 

n | of II bleedin : 
In the contro MINOR OPERATIONS « EPISTAXIS 
applied in solution in isotonic saline, sprayed FOLLOWING DENTAL EXTRACTIONS 


or flooded over the bleeding surface. 


Farcke, Dawis ¥ Company 


DETROIT 32 MICHIGAN 
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FEPRY; 


BRAND OF CETYLPYRIDINIUM CHLORIDE 


THE QUATERNARY AMMONIUM 
SALT GERMICIDE 


DETERGENT NON-MERCURIAL 


AVAILABLE FORMS 


e Ceepryn Concentrated Solution 
10.56 %—for preparing solutions 
and tinctures of any desired strength 
—180 cc., gallons. 

e Ceepryn Tincture 1:200 (Tinted)— 
4-0z., pints, gallons. 

e Ceepryn Tincture 1:500 (Tinted and 
Untinted)—4-oz., pints, gallons. 


e Ceepryn Aqueous Solution 1:1000 (Iso- 
tonic)—pints, gallons. 


A Cutaneous 


Trademark ‘“‘Ceepryn” Reg. U. S. Pat. Off. 


THE WM. S. MERRELL COMPANY 


Disinfectant 
AND NEGLIGIBLE TOXICITY 


‘Te closest approach to the ideal cuta- 
neous disinfectant’’*—such is the conclusion 
of the investigators after a 3-year period of 
use of Ceepryn in approximately 18,000 
operative cases. 


For Securing a Sterile Operative Field 


Ceepryn Tinted Tincture 1:200 was shown 
to be “a highly effective, non-irritating cu- 
taneous disinfectant for securing a sterile 
operative field.” 


As a Germicidal Irrigant or Wet Dressing 


Ceepryn Aqueous Solution 1:1000 (Isotonic) 
was found “‘to be of particular value because 
of its combination of high germicidal activity 
and detergence.”’ 

*Kramer, G. B., and Sedwitz, S.H.: 


Ceepryn: clinical and bacteriological 
studies, Am. J. Surg. 63:240-245 (1944) 


Write for literature 


CINCINNATI, U. 8. A. 
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Upjohn 


KALAMAZOO 99, MICHIGAN 


When absorption is impaired by diarrhea, ulcerative 
colitis, or other gastrointestinal conditions, 
B-avitaminosis often ensues and oral therapy may alway: 
be just one step short of satisfying body needs. 
Parenteral administration of the required B complex 
factors in such circumstances may be life saving.' 
Solu-B,* intramuscularly or intravenously, is 

often the needed step to deliver high potencies 

and accurate dosage of the major crystalline B 


factors directly to avitaminotic tissues. 
1. Int. Obst. Surg.; Supplement to Surg. Gynec. and Obstet.: 74:309 (April) 1942 


ty op LU as B In boxes of five (10 cc. size) vials, each vial 


accompanied by one 5 cc. ampoule sterile double distilled water; or 


in boxes of twenty-five (10 cc. size) vials without distilled water. 
*Trademark, Reg. U.S. Pat. Off. 


FINE PHARMACEUTICALS SINCE 1886 
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PROGYNON-DH 


Ba Alpha-estradiol, the true follicular 
Sts hormone in tablets 


Aron.) 
6 
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Benzoate of the natural estrogenic 
hormone for injection 


PROGYNON-B and PROGYNON-DH are 
forms of the true estrogenic hormone, 
unsurpassed for potency and safety. These are 
preparations of choice when high standards of 
medical therapy call for the “best’’. Follicular 
hormone deficiencies can be controlled most 
effectively with full therapeutic safety when 
Schering’s PROGY NON preparations are 
used for injection (in ampules), for oral 
administration (tablets and solution) and for 


inunction (ointment). 


TRADE-MARKS PROGYNON-B AND PROGYNON-DH—REG. U. S. PAT. OFF. 


Schering CORPORATION-BLOOMFIELD:N.J. 
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FROM THE LITERATURE ON A RECENT MAJOR DEVELOPMENT IN SURGERY: 


"A blessing to both surgeon 


For information, addrcss Frofessional Service 
Dept., 745 Fifth Ave., New York 22, New York 


“When it seems impossible to get the 
patient sufficiently relaxed to make an 
upper abdominal exploration or to close 
a friable peritoneum” Intocostrin “will 
give the patient at these critical moments 
complete relaxation, uniformly, quickly 
and harmlessly...a blessing to both sur- 


geon and anaesthetist.”? 


1. Griffiths, H. R.: Canadian M. Assn. J. 50:144 1944, 


SQUIBB 


MANUFACTURING CHEMISTS TO THE 


Administered by simple intravenous injec- 
tion, this non-anesthetic agent ‘acts quickly, 
producing in less than a minute a dramatic 
and complete relaxation of the skeletal 
muscles.” Intocostrin is a purified, stand- 
ardized extract of chondrodendron tomen- 
tosum producing muscle relaxation through 


a readily reversible myoneural block. 


te 


TRADEMARK 


MEDICAL PROFESSION SINCE 1858 
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More than 25 papers on 


Pentothal Sodium published 


since January 1, 1945 


More than 685 papers published 
since Pentothal Sodium was 


introduced in 1936 


Descriptive literature outlining 
the method of administration with 
precautions and contraindications will 


be sent upon request. Address inquiries 


[Sodium Ethyl (1-Methy!-Buty!) Thiobarbiturate, Abbott] to ABBOTT LABORATORIES, North Chicago, Ill. 
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a normal R.B.C. lives 120 days* 


Although the four month span of the 
normal erythrocyte may be consider- 
ably shortened during anemic states, 
the physician can lengthen this patho- 
logically curtailed life by appropriate 
therapy. ‘Tabloid’ ‘Ferad’ No. 2, a clini- 


cally proved agent for the treatment of 


iron-deficiency anemias, contains the 
most effective therapeutic form of iron 
—ferrous sulfate (Ferrous Sulfate, An- 
hydrous gr. 2-3/5) combined with 
enough sodium carbonate (Sodium 
Carbonate, Anhydrous gr. 1-4/5) to 


assure optimal gastric tolerance. 


*Callender, S.T. J. Path. & Bact. 57:129, January 1945 


‘Tabloid’ ‘FERAD’ No. 2 


BOTTLES OF 100 AND 500...’Tabloid’ and ‘Ferad’ Registered Trademarks 


Ke BURROUGHS WELLCOME & CO. (U.S.A.) INC. 9-I1 EAST 4Ist STREET, NEW YORK 17, N. Y. 
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-PHARMACOPEIA . THE 
| OF THE 

“UNITED STATES, NATIONAL 

FORMULAR} 


© SEVENTH 
EDITION 


TWELTH REVISION 


Tus purity and potency of drugs and chemicals used in the manufacture of 
Lilly Products are never taken for granted. Testing, assaying—not just “thinking 
they’re right’’—determine the acceptability of all crude materials. Even the best 
materials which the markets of the world afford must pass a rigid inspection. 
Manufacturing procedures are conducted by trained workers under the super- 
vision of experienced pharmaceutical chemists. The blueprinting of master for- 
mulas and the accompanying coupon system practically eliminate the possibility 
of errors. Finished products are subjected to chemical assay or physiological test 
as their nature indicates. 

Fluid extracts, tinctures, elixirs, ointments, and all other U.S.P. and N.F. 
preparations bearing the Lilly Label receive the same meticulous care in testing 
and assaying as do the many prominent, special therapeutic agents so familiar 
to physicians everywhere. Every single Lilly Product must be worthy of the name 
it bears. You have the assurance that there are no finer pharmaceuticals or bio- 
logicals to be had at any price, anywhere. The Lilly Label is the emblem of 


quality. 


ELI LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U. S. A. 
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FIRST IN THE CHOICE OF DIGITALIS "MATERIALS"* 


PURODIGIN 


REG. U.S. PAT. OFF. 


‘COMPLETELY ABSORBED BY MOUTH 
PERMITS PRECISE ‘DOSAGE 


PURODIGIN permits. recise dosage based on weight, 
eliminating the uncertainty of doses 
based on different units. 


DIGITOXIN is the only digitalis material known to 
be completel ibsorbed when given by 


(DIGITOXIN) 


WYETH INCORPORATED ° PHILADELPHIA 3 PA. 


REG. U. S, PAT. OFF. - 
w 
wyetH developed Purodigin to satisfy the need 
a uniform, potent 
yer a uniorm POLCHL Prouuct 
> 


FROM THE PAINTING BY ALPHONSE JONGERS COURTESY, AMERICAN COLLEGE OF SURGEONS 


George Armstrong 


1854-1933 


Professor of Surgery, McGill University Faculty of Medicine. President, American College of 
Surgeons, Canadian Medical Association, American Surgical Association. Consulting sur- 
geon to the Verdun Protestant, the General and the Royal Victoria Hospitals of Montreal. 


From the series, Great American Surgeons. Reproductions suitable for framing sent free on request to: 


ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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Resident Surgeon: 


Instrument Nurse: 


“‘That’s the slickest thyroidectomy I’ve seen done 
in this O. R.... With all the tricky suture work, 


there wasn’t a single break.”’ 


“Well, doctor, there’s a good reason for that... 
Dr. Williams always uses Ethicon.” 
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How you can minimize suture breakage 


VERY surgeon wants to avoid the nuisance 
E of suture breakage. 

A dependable suture, in the hands of a 
skilled operator, should be strong enough for 
tying the most deeply-buried knot. 

Ethicon’s 20% more strength-uniformity 
is a contribution to knot-security. Special 
machines, designed by our engineers, are ca- 
pable of finishing the gut to a tolerance of 
2/10,000 of an inch. 


Tru-Gauging, as this new method is called, 
gives precise end-to-end size-uniformity and 
contributes to greater strength-uniformity. 
Independent laboratory tests confirm that 
Ethicon ‘Tru-Gauged Catgut has an average 
strength-uniformity 20% greater than hand- 
polished gut. 

You can minimize breakage annoyance 
with Ethicon. 

Only Ethicon Sutures are Tru-Gauged. 


Interesting facts revealed by photoelectric microgauge 


atin at right is a gauging record of a hand- 


polished surgical gut suture, meeting U.S. P. 


requirements. =. = 

Size 1, charted by the photoelectric microgauge, = Z i ==. 
shows diameter irregularities along entire length vw 
of strand. Hand-polish gut suture. 


EE how the gauging record, at right, of an 


Ethicon Tru-Gauged Suture reports uniform- 
ity achieved by Tru-Gauging. Size 1, U.S.P., charted =: == 
in same manner as above. =: =: 

This gauge-uniformity gives 20% greater uni- FS Z == == = 
formity of strength by eliminating “thin spots” ss 6 9 e 21 30 


that cause weakness, Ethicon Tru. Gut 


ETHICON 


Surgical Gut with Lock-Knot Finish 
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Needle bending and breaking minimized 


Atraloc Eyeless Needles facilitate surgical skill and dexterity with safety 


e The more highly tempered steel shank in 
Site where Atraloc needle may Atraloc Eyeless Needles gives them greater 


be safely held, permite ame: strength and rigidity in use. A full bite can be 
imum bite and needle control. 


taken with confidence when an Atraloc Needle 
is used to achieve tissue approximation. This 
greater efficiency eliminates extra manipula- 
tions and saves operating time, without increas- 
ing breaking hazards. 
The shank of the Atraloc Needle is swaged 
to the suture by a special process. This process 
/ permits a relatively high temper just below the 
Site where needles with softer shank where strength counts most. Atraloc 
steel shank*must be held to Needles hold on pulls in excess of U.S.P. tensile 


avoid bending, breaking. In- strength requirements for sutures pulled over 
creases needle manipulation. a surgeon’s Lact 


ATRALOG NEEDL § for minimal suture trauma : 


wh, 
EYED NEEDLE: The eyed needle does greater ATRALOC NEEDLE: The Atraloc Needle 
injury to tissue because it pulls a looped causes minimal injury. It pulls a single 
suture in its wake. strand, slightly smaller than the needle. 


Ethicon Sutures for every purpose supplied by your surgical dealer 


ETHICON SUTURE LABORATORIES 
Division of Johnson & Johnson, New Brunswick, N. J. 
World’s Largest Manufacturer of Surgical Catgut 


Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; England; Australia 
Copyright 1945, Johnson & Johnson Printed in U.S. A. 


The American Journal of Surgery 


Copyright, 1945 by The American Journal of Surgery, Inc. 


A PRACTICAL JOURNAL BUILT ON MERIT 
Fifty-fourth Year of Continuous Publication 


NEW SERIES VOL. LXX 


NOVEMBER, 1945 


NUMBER TWO 


Editorial 


SURGERY AFTER THE WAR 


T is interesting to deliberate the tend- 

ency and fate of medicine and par- 

ticularly of surgery after this war. 
No one can foretell the future; but if 
experience in the practice of surgery for 
many years offers a clue, I may be in a 
position to hazard a guess. During a period 
of almost sixty years I have witnessed a 
veritable revolution in the progress of the 
art and science of surgery. 

In 1887, when I served as a Muilitaer- 
Eléve (Med. Sgt.) in the Garnisons-Spital 
in Prague it was my duty to wax linen 
threads, the sutures with which my com- 
manding officer, Stabsarzt Strejcek, who 
regarded himself a modern surgeon, sewed 
up all fresh wounds washing neither his 
hands nor the wound. Of course they 
suppurated, all wounds did; that was con- 
sidered normal healing (pus bonum et 
laudabile). Then came the spectacular 
era of Lister’s antisepsis, and as an “Opera- 
tions-Zoegling” in Prof. Billroth’s and 
Guessenbauer’s clinic it was with wonder 
that we witnessed healing of wounds by 
primary union. Then followed the greatest 
advance of all, the development of the 
technic avoiding bacterial infection, the 
marvelous era of asepsis which enabled 
us to perform even the formerly dreaded 
laparotomy with impunity. Every part 
of the human anatomy, including brain 


and spine and even the heart, was now 
successfully attacked by the surgeon. 
However, not only did operative technic 
show such progress but medical science 
and pathology as well became wide fields 
of study. The very fact that we could 
even for exploration open the abdomen and 
other parts in vivo without danger of 
infection afforded the surgeon the oppor- 
tunity to observe pathologic changes in the 
living. 

Medical history presents many illus- 
trations of advance during periods of war. 
As early as the sixteenth century Ambrose 
Paré reintroduced the forgotten technic of 
ligation of blood vessels to stop bleeding in 
place of boiling oil or pitch. The Franco- 
Prussian war created many improvements 
in technic, among them the very important 
Essmarch tourniquet bandage. World War 
1 found medicine and surgery, with a 
high standard Medical Corps, confronted 
with new problems which were met with 
startling new technics; and so it was that 
valuable contributions im plastic surgery 
were made. It will also be remembered that 
successful methods were developed to 
combat epidemic diseases—typhus, cholera 
and others—once rampant and now almost 
non-existent, a condition of immeasurable 
importance for an army. At the conclusion 
of the World War 1 began a feverish in- 
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terest and development of scientific ac- 
tivities, of international co-operation and 
exchange of methods. Doctors returned 
from their battle stations richly equipped 
with new experience and advanced meth- 
ods. At this time the comparative values 
of standards of medicine and surgery could 
be observed in the family of nations. 

Germany, hitherto judged as the most 
advanced nation scientifically, was super- 
seded by others. The war had killed off her 
scientists and practicing surgeons in large 
numbers and those who were spared 
seemed to be affected with a sort of lethargy 
which did not allow them to continue the 
scientific effort of former times. 

Instead of Germany, Great Britain and 
the United States developed a remarkable 
interest and enthusiasm for scientific work. 
This resulted in a predominance of prog- 
ress in medicine in these countries and 
they became the most advanced stations 
of scientific life. All branches of biology 
were cultivated there, including medicine 
and surgery. 

If we ask ourselves, what effect will this 
global war have on these two branches of 
science, we are convinced that Germany 
will be without any influence whatsoever; 
her scientists and surgeons are either dead 
or ethically and morally decadent owing to 
Hitler and his entourage. France, Austria 
and other European countries have suf- 
fered too much to have leisure and stability 
for science. It will remain, therefore, a 
privilege and pleasant duty of the vic- 
torious nations to carry and hold high the 
torch of science. Great Britain and Russia 
are capable, willing, even anxious to do it, 
and they certainly will when they have 
recovered from the wounds of the war; 
but the United States is the largest and 
the most promising country to come for- 
ward, free from ruin and devastation. We 
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are for the present the most advantage- 
ously situated country as far as equip- 
ment and facilities are concerned and 
the most favored with men of attainment, 
ability and interest for advancement in 
science. 

Surgery will of course be_ benefited 
greatly from this progress. The fact that 
a large number of doctors, who in peace- 
times were not engaged principally in 
surgery but were forced to operate in the 
field, gained experience and skill is impor- 
tant. They will like to improve their 
practice, choose a specialty and increase 
the number of practitioners. There is 
room for all. The war caused many casual- 
ties and unfortunately there will be many 
more. Mortality is low but there will be 
many thousands who will require operative 
or orthopedic treatment. New ideas, new 
and radically improved methods, new and 
better instruments will be invented. AI- 
ready one new feature seems to be pre- 
eminently stressed the restoration of func- 
tional capability of the disabled soldier 
by daily practical exercises even during 
his initial stay at the hospital. Adding 
to these new methods there are dis- 
coveries of drugs like the sulfa-compounds, 
penicillin and a host of others and last but 
not least the use of blood serum plasma in 
emergencies. All these new experiences 
will have to be scientifically checked, which 
will require an enormous activity in 
research life, the establishment of numer- 
Ous new institutions of medical research. 
In fact we read already of the intention 
and plans of the health authorities to 
establish a large number of new hospitals. 
A very busy scientific life will follow the 
war and unquestionably medicine and 


surgery will profit considerably. 
BECK, M.D. 
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PILONIDAL DISEASE* 
MANAGEMENT OF CYSTS, SINUSES AND ABSCESSES IN NAVAL PERSONNEL 


Compr. Emit GRANET AND CAPTAIN L. KRAEER FERGUSON 
MEDICAL CORPS, UNITED STATES NAVAL RESERVE 


T our Naval Hospital 7.5 per cent of 
all operations on the surgical serv- 
ice In a recent period, were per- 

formed for the eradication of pilonidal 
inflammatory disease. According to the 
last available statistical report for the 
Medical Department of the United States 
Navy, 1941, pilonidal disease in the Navy 
and the Marine Corps accounted for 
47,010 hospital sick days. From 1941 
through 1943, the period coincident with 
the mobilization of our armed forces, 
thirty-two articles dealing with pilonidal 
disease were listed by the Index Medicus. 
These data indicate the magnitude of this 
problem, the adequate solution of which 
still challenges the medical corps of the 
Army and the Navy. 

It is well established and universally 
accepted that the physical rigors and 
trauma associated with the military way 
of life ashore and afloat are direct factors 
in the activation of previously quiescent 
sacrococcygeal cysts and sinuses, to result 
eventually in pilonidal inflammatory dis- 
ease and its sequelae. Study of recent 
publications leaves one with an accumu- 
lation of heterogeneous and conflicting 
information as to the best management of 
pilonidal disease, thereby affording little 
help to, and rather confusing the surgeon 
who is confronted with the problem of 
treating these patients. 

It may be presumptuous to offer still 
another study on this well nigh exhausted 


subject. However, in analyzing our rather 
extensive material, especially those cases 
recurrent after previous operative “cure,” 
certain errors in treatment’ and _ post- 
operative care become glaringly evident. 
Profiting by our mistakes and those of 
our colleagues, treatment of our most 
recent patients has resulted in a very con- 
sistent minimum morbidity in attaining 
anatomical and clinical cures. 

Most recent authors agree that effective 
curative treatment of pilonidal inflamma- 
tory disease requires surgery. Numerous 
surgical procedures have been described. 
Most recent writers favor excision en 
bloc followed by some form of primary 
closure. When successful, this procedure 
results in a wound which heals rapidly and 
with minimal scar tissue. A number of 
able surgeons favor some form of partial 
closure with drainage, thereby insuring 
against the all too frequent infection of the 
primarily closed wound and the overlong 
morbidity resulting when this compli- 
cation ensues. Limitation of space pre- 
cludes a critical evaluation of the various 
published methods of treatment. Failures 
of these have come to us in the form of 
recurrent sinuses or incompletely healed 
wounds despite prolonged treatment. Ex- 
cellent recent papers on this subject are 
those of Kooistra, Buie, DePrizio, Lane 
and others,!~‘ a careful study of which ts 
essential for a comprehensive knowledge 
of the subject. In this study we intend to 
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state our opinion as to the origin of 
pilonidal disease, to present a critical 
clinical analysis of a continuous series of 
319 cases of inflammatory pilonidal disease 
treated surgically at our hospital and to 
describe the present method of treatment 
and management of these patients evolved 
from our experience. 

Our problem—to return naval and 
marine personnel to full duty after one 
uninterrupted period of minimum hospital- 
ization—is somewhat unique. In the case 
of acute pilonidal abscess for example, 
civilian and in some instances Army per- 
sonnel stationed in camps with a post 
hospital are treated by simple incision 
and drainage. After a few days, they can 
be discharged to continue their work, or 
to light duty, returning at a later period— 
weeks or months—for surgical eradication 
of the disease in a now relatively quiescent 
state. Naval personnel, on the other hand, 
when transferred to hospital for treatment 
are expected to be returned to their ship 
or station with their wound completely 
healed and physically fit for full duty. 
Entirely quiescent lesions were not treated 
in this series as the present policy of the 
Navy Department, recently emphasized by 
Buie,? limits surgical treatment of pilonidal 
disease to symptomatic and inflammatory 
cases. 


ETIOLOGY AND PATHOLOGICAL PHYSIOLOGY 


The official Navy term, cyst teratoma, 
inflamed or quiescent, sacrococcygeal, clin- 
ically and anatomically adequately de- 
scribes the condition. The coined term, 
pilonidal (pilus: hair; nidus: nest) has 
become recognized through usage even 
though it is a misnomer as these cysts 
sometimes do not contain hair. Kooistra! 
presents evidence regarding the origin of 
sacrococcygeal cysts and sinuses which to 
our mind concurs with clinical and patho- 
logical findings. In a study of forty human 
embryos, he found a remnant of the 
neurogenic medullary canal overlying the 
coccyx in all. In the larger embryos, this 
invariably assumed the character of a 
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cyst-like space lined by cells and as a 
rule, well separated from the skin. During 
the second half of fetal life these cyst-like 
structures were seen to undergo gradual 
atrophy becoming not only smaller in 
size, but also showing a tendency to be 
replaced by connective tissue. Kooistra 
also found evidence favoring a second 
theory. He found in some embryos, defects 
in the surface epithelium with marked 
irregularity, some showing actual invagi- 
nation to form deep dimples. This latter 
description is in accord with the findings 
of Fox’ in his exhaustive study of the 
subject. 

According to these embryological studies 
the medullary (neurogenic) origin should 
be represented clinically by subcutaneous 
sacrococcygeal cysts which have no demon- 
strable sinus leading to the skin surface. 
On the other hand, pilonidal disease 
originating in the embryo by infolding of 
the epidermis occurs clinically as a sacro- 
coccygeal dimple or sinus. Both anomalies 
frequently are concurrent so that con- 
tiguous cysts and sinuses are common 
clinically. Three types of chronic pilonidal 
disease seen clinically are the following: (1) 
Sacrococcygeal cyst, alone; (2) sacrococcy- 
geal dimple or sinus, single or multiple, 
alone; (3) sacrococcygeal cyst adjacent to or 
communicating with one or more sinuses. 

It is commonly accepted that hair found 
in pilonidal cysts and sinuses grows from 
the epithelial lining thereof. Our clinical 
and pathological observations refute this 
view. We have never found hair in a soli- 
tary pilonidal cyst (type 1 above). Hair 
was found only when the cyst was found 
to communicate with an adjacent sinus, 
in sinuses, and in deep dimples. Lane‘ 
carefully studied sections from forty-two 
cases of pilonidal disease. In the few 
cases in which fragments of epithelial 
tissue survived the destructive effects of 
infection, no sebaceous sweat glands or 
hair follicles could be found in any of his 
sections. We have yet to see undoubted 
evidence of hair follicle structure in sec- 
tions taken through the wall of excised 
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pilonidal cysts. Sections through the hair 
itself lying free in the lumen or on the cyst 
wall are seen. Nor have published micro- 
photographs presumably illustrating hair 
follicles in the wall of excised pilonidal 
cysts satisfied the histologic criteria of a 
true hair follicle. What has usually been 
illustrated is a cross-section through an 
actual hair. (Theis Fig. 33—“‘H.”’)® Further- 
more, if the neurogenic theory as to the 
origin of the solitary pilonidal cyst is 
accepted, it is difficult to explain in these 
the presence of epidermal structures such 
as hair follicles. At operation when strands 
of hair were found, they always lay free 
and unattached in the cyst or sinus cavity. 
It is our conviction that this hair is ex- 
traneous having its origin in the hair 
follicles of the skin of the natal fold 
adjacent to the sinus or dimple. Individual 
strands of hair originating in the external 
skin protrude and advance into the con- 
genital sinus and even into the contiguous 
cyst. Eventually, through the trauma of 
constant friction between the skin surfaces 
in this region, some of the protruding hairs 
are broken off near their root and are 
retained in the sinus or cyst. Through 
years of accumulation and by constant 
moulding from external mechanical pres- 
sure, they eventually become compressed 
and kneaded into so-called hair “nests.” 

Normally quiescent pilonidal cysts and 
sinuses when exposed to oft repeated 
trauma eventually become painful, tender, 
and infected. The constant presence of 
pathogenic micro-organisms on the skin 
of the coccygeal region are prime etiological 
factors in the pathogenesis of these lesions. 
The role of trauma is illustrated by the 
universal habit of sailors who constantly 
sit on hard decks, knees drawn up, shoulders 
braced against the bulkhead and the entire 
weight of their bodies rolling back and 
forth on the sacrococcygeal area syn- 
chronous with the motion of the ship. 
Falls on deck and down ships’ ladders 
are common and contribute to the marked 
prevalence of pilonidal inflammatory dis- 
ease in the Navy. 
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CLINICAL MATERIAL 


At our Naval Hospital in the twenty- 
month period from April, 1943, through 
November, 1944, 319 patients were op- 
erated upon for the eradication of pilonidal 
inflammatory disease. Incision of abscesses 
and other palliative measures were not 
included in this series. The earlier cases 
in this series, Group 1, were assigned to 
the general surgical service and were 
treated by twenty-six different surgeons, 
inasmuch as changes in staff are frequently 
necessary in military hospitals. Diverse 
technics of operation, various suture mate- 
rials and individual routines of postopera- 
tive management were employed in this 
series. These cases, therefore, afforded us a 
cross-section of the end results attained 
by the average surgeon in his treatment of 
inflammatory pilonidal disease. The aver- 
age hospital time required for cure, as 
determined by complete epithelialization 
of the wound, was found to be prolonged in 
this group. It was apparent that some 
standardization of procedure was essential 
in order to obtain optimum reduction of 
healing time. Patients treated in the last 
eight-months period, Group u, were, there- 
fore, assigned to one surgical ward under 
the care of one of us (G.). Standardization 
of treatment, to be described, resulted in 
substantially reduced sick days as com- 
pared to Group I. 

Inasmuch as pilonidal inflammatory 
disease occurs clinically in various forms, 
intelligent treatment of necessity must 
differ for each type of lesion and is de- 
pendent on the extent and nature of the 
inflammatory reaction in the individual 
case. For practical purposes we found it 
expedient to describe our material as 
(1) primary cases, those patients who 
had no previous definitive surgical treat- 
ment, and (2) recurrent cases,—those 
patients with recurrent lesions and symp- 
toms following previously unsuccessful, 
definitive operative treatment. Of 319 cases 
in this series, 241 (75 per cent) were pri- 
mary and seventy-eight (25 per cent) were 
recurrent according to this classification. 
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PRIMARY CASES 


Table 1 represents the types of lesions 
encountered and the average duration of 
symptoms, for each type, prior to admis- 
sion. Acute pilonidal abscesses, 29 per 
cent, were seen within a few days after 
onset of pain, the usual chief subjective 
symptom in this group. Chronic draining 
sinuses alone, 34 per cent, and chronic 

TABLE I 


TYPES OF INFLAMMATORY LESION AND DURATION OF 
SYMPTOMS IN 24I CASES OF PRIMARY PILONIDAL 
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prior to enlistment. Of great interest is 
the fact that two-thirds of the group in 
whom the type of previous operation could 
be determined had had some form of 
primary closure. In most of sixteen pa- 
tients who had previously had some form 
of open operation, re-admission to the 
hospital was necessitated by failure of the 
wound to remain permanently healed 
following an unsuccessful trial at duty. 


TABLE Il 
RECURRENCES AFTER PREVIOUS OPERATIONS—SEVENTY- 


DISEASE EIGHT CASES 
Average Lesion 
Per | Duration 
Lesion No. No. of 
Cent Previous | Cases 
oms O Ab 
perations SCeSS 
Sinuses Abscess 

Amuve ebecess............. 69 | 28.7 4 da. 5 2 2 
Infected cyst and sinus....| 64 | 26.5 8 mo. 
Infected subcutaneous cyst.| 21 8.7 4 mo. 4 : : 
Cyst and everted coccyx... 4 1.6 I mo. ae 

3 3 3 
sinuses associated with chronic cystic 14 3 
abscesses, 26 per cent, were usually symp- 
tomatic for months and when examined ‘ 58 49 5 4 
after excision were found to contain nests Total..... 78 66 5 7 
of hair almost without exception. On the neeiee ae 
other hand, chronic subcutaneous cysts ; Naval | Civilian | Civilian | Army 

: Previous | Hospital | Hospital |and Naval) Hospital 
alone, 9 per cent, with no demonstrable Operations 
adjacent dimple or sinus contained chronic 48 24 4 2 
inflammatory | granulation ussue, — Primary | Open or Par- | No Information 
sionally associated with mucoid pus, but = Type of | Closure | tial Closure | Obtainable 
in no such instance could hair be found _Previous 
within the lumen after excision. Everted Operations) 43 "9 


coccyx was associated with pilonidal cystic 
disease in four patients who complained 
of pain. At operation the everted portion 
of the coccyx was removed with the cyst. 


RECURRENT CASES 


As stated, pilonidal disease recurred 
after operation in seventy-eight (25 per 
cent) followimg one or more attempts to 
attain surgical cure. For a condition readily 
remediable by a simple surgical procedure, 
this recurrence rate seems enormous. 


(Table 11.) Operation in about one-third 
of this group was done in civilian hospitals 


This recurrence rate of 25 per cent in 
patients operated upon in various sections 
of the country by both military and 
civilian surgeons is excessive. It indicates 
that too few surgeons are sufficiently 
familiar with fundamental anatomic, path- 
ologic and physiologic features of this 
problem, a clear concept of which is essen- 
tial to attain satisfactory cures in this dis- 
ease. Furthermore when it is noted that 
two-thirds of our recurrent cases followed 
attempts at primary closure, our criticism 
becomes more tangible. In the literature 
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recurrence is generally attributed to the currence inasmuch as surgeonsare generally 
fact that some portion of sinus tract re- cognizant of this pitfall in technic and are 
mained in the wound due to incomplete extremely careful to remove completely 


M 


Fic. 1. Deep sinus recurrent following unsuccessful primary closure. c, cicatrix; 
s, skin; F, postsacral fascia; M, gluteus maximus muscle; L, posterior sacro- 
coccygeal ligament. 

Fic. 2. Sagital section through a pilonidal cyst and sinus with related anatomi- 
cal structures. P, cyst and sinus; sk, skin; A, areolar fat; F, postsacral fascia; 
L, posterior sacrococcygeal ligament; sa, sacrum. 

Fic. 3. Transverse section following removal of cyst and sinus in a case favor- 
able for primary closure. F, postsacral fascia; L, posterior sacrococcygeal 
ligament; M, gluteus maximus muscle. 


removal and subsequently this acted as a_ all sinus tracts. We are in full accord with 
nidus for reactivation of the infection. DePrizio’sstatement? that, “pilonidal cysts 
This factor is probably of infrequent oc- and sinuses when treated by radical sur- 
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gery do not recur as such. At second- 
ary operation one seldom finds encysted 
material.” 

In most of our cases recurrent after 
unsuccessful primary suture we were Im- 
pressed with the uniformity of the 
secondary lesion as to location and type of 
condition. In these patients well healed 
scars were found over the sacrococcygeal 
region. Typically at the distal extremity of 
said scar, deep in the natal fold, a draining 
sinus opening was found. Through this 
opening a probe could be passed into the 
sinus which extended cephalad deeply 
under the scar and directly over the sacrum. 
At secondary operation the healed cicatrix, 
formed by the previous approximation of 
subcutaneous areolar tissue and_ skin, 
was divided to expose a deep sinus tract 
containing friable, violatious, chronic gran- 
ulation tissue. (Fig. 1.) 

Failure of permanent healing occurring 
with such uniformity must result from a 
fundamental error in surgical fabrication. 
That these poor results were not due 
essentially to defects in individual tech- 
nic is shown by the fact, previously men- 
tioned, that these forty-three wounds 
were primarily sutured by as many differ- 
ent surgeons in many parts of the country, 
presumably with a variety of individual 
methods and suture material. Furthermore, 
in many cases, recurrence took place many 
months after operation, some after one or 
two years. Remarkably enough, only the 
deepest portion of the repair, the region 
directly overriding the sacrum and coccyx, 
broke down. The skin and subcutaneous 
tissue which formerly was the seat of the 
bulk of the pilonidal disease remained 
firmly healed, the defect left by excision 
having been replaced by a firm, mobile, 
well healed scar. In a few exceptional 
cases, a secondary sinus opening pene- 
trated the proximal portion of the scar. 

To our mind the uniformity of the lesion 
found in our recurrent cases suggests the 
fact that the original surgeon disregarded 
fundamental factors in the repair of 
surgical wounds. That wound infection is 
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not the chief factor is shown by the fact 
that perfect healing took place in the sub- 
cutaneous tissues and that breakdown of 
the wound most often occurred months 
after operation and apparent cure. In 
reviewing much of the literature on the 
treatment of pilonidal disease by primary 
suture, it is obvious that most authors are 
not clear in their concept of the significant 
anatomy of the region. To elucidate, most 
writers describe the removal of the cyst 
and all possible secondary sinuses, “down 
to the sacral fascia.’””’ The impression is 
given that the postsacral fascia and the 
posterior sacrococcygeal ligament are anal- 
ogous. This is far from true. (Figs. 2 
and 3.) 

Actually the postsacral fascia delimits 
the ventral extent of the very vascular, 
loose, fatty, areolar subcutaneous tissue 
to which this thin but firm, fibrous, fascial 
membrane is very intimately attached. 
A potential space separates the post-sacral 
fascia from the posterior sacrococcygeal 
ligament as demonstrated by the relative 
mobility of the fascia on the ligament when 
this tissue is exposed at operation. The 
posterior sacrococcygeal ligament on the 
other hand, consists of a firm, tendinous, 
shiny, relatively avascular ligamentous 
structure intimately attached to the peri- 
osteum of the sacrum and coccyx and 
confluent with the fascia of the gluteal 
muscles laterally. (Figs. 1, 2 and 3.) 
The distinction between fascia and liga- 
ment must be clearly understood as thereby 
lies the key to successful primary closure. 

In dissecting the cysts and sinuses 
“‘down to the sacral fascia,” it is probable 
that many surgeons unknowingly carry 
their dissection through the postsacral 
fascia thereby exposing the posterior sacro- 
coccygeal ligament. They then proceed 
with an accurate closure taking care to 
avoid dead space and tension on the suture 
line. A sutured wound results presumably 
with accurate approximation of tissue in 
layers in the followimg arrangement: (1) 
skin to skin, (2) areolar tissue to areolar 
tissue and (3) areolar tissue and fascia to 
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posterior sacrococcygeal ligament. It is a 
well established physiological fact that 
healing of sutured wounds per primum is 
dependent upon a rich vascular bed in both 
approximated tissues. These criteria are 
satisfied in both the skin and subcutaneous 
areolar tissues in the sacral region so that 
excellent healing was expected and was in 
fact universally present in these tissues. 
However, it is physiologically unsound to 
expect firm union when richly vascular, 
fatty areolar tissue is approximated to 
posterior sacrococcygeal ligament, a tendi- 
nous, fibrous and practically avascular 
structure. A similar situation and prin- 
ciples apply to repair of inguinal hernia as 
pointed out by Seelig, by Joyce and by 
Gallie and Le Mesurier’ who state that, 
“side-to-side suture of muscle (vascular) 
as in the suture of the internal oblique 
muscle to Poupart’s ligament (avascular) 
results in union of practically no strength.” 
Relative healing time is another factor 
to be considered in this connection. Firm 
healing of tissues (1) and (2) above, re- 
quires about ten days. One cannot reason- 
ably expect strong union between areolar 
tissue and ligament, (3), in this short time. 
With resumption of normal activity by 
the patient rigid fixation of the suture line 
is disturbed resulting in potential dis- 
ruption of union and possibility of develop- 
ment of a dead space. 

Infection is another factor tending to 
disrupt firm union deep in the wound. 
Despite rigid aseptic operative technic, 
in excising pilonidal disease, cultures taken 
from the depths of the wound just before 
closure uniformly showed growth of septic 
organisms. In a small series of such cases 
we grew hemolytic staphylococcus albus 
in ten, anerobic streptococcus in six, 
hemolytic staphylococcus aureus in two, 
and streptococcus fecalis in one. The 
mechanism of recurrences following pri- 
mary closure in most cases proceeds as 
follows: loss of fixation in the weak suture 
Ime between vascular subcutaneous areolar 
and avascular ligament in time results in 
a dead space, which becomes increasingly 
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infected in the presence of low grade septic 
organisms to manifest itself eventually as 
a deep sinus tract. That sepsis, though 
universal in these cases, is of low virulence 
is shown by the fact that the well vascular- 
ized skin and subcutaneous areolar tissues 
in these wounds heal firmly. 

Recurrences following excision of pilo- 
nidal disease in which the wound was left 
open to heal by granulation were less 
commonly seen in our cases. In these, 
recurrences probably was due to insufli- 
cient wound drainage and to lack of careful 
postoperative wound toilet, thereby allow- 
ing bridging of granulations and subse- 
quent formation of infected sinuses. 


TREATMENT 


A continuous series of 125 primary cases 
of pilonidal disease in which the patients 
were operated upon by a number of 
surgeons on our staff were reviewed. 
(Table 11, Group 1.) The prolonged time 
required for complete healing, complica- 
tions and early recurrences in many of 
these clearly indicated that utilization of 
haphazard methods and technics gen- 
erally prolonged hospitalization for many 
of these patients. Standardization of treat- 
ment was instituted in the last eight- 
month period during which a comparative 
series of patients were studied. (Table 11, 
Group 11.) Operation in this group of 116 
patients was performed by one of three 
surgeons and postoperative care was super- 
vised by one of us. 

It is generally accepted that primary 
closure of wounds following excision of 
chronically infected pilonidal cysts and 
sinuses, when successful, heals in the short- 
est time and affords the most satisfactory 
scar. Therefore, many cases in Group 1 
ill suited for primary closure were never- 
theless so treated on the assumption that 
if the wound became infected and broke 
down, sutures could be removed and the 
resultant gaping wound allowed to heal 
by granulation. Our experience, however, 
showed that the grossly infected wound 
healed slowly as does all infected granu- 
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lation tissue, so that in most of these cases 
eventual epithelialization was markedly 
prolonged. In fifty-seven cases closed per 
primum in Group | varied technics and a 
variety of suture material were used. AI- 
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of primary closure in this series based 
broadly on the type of suture material 
used. One method, emphasized the impor- 
tance of a specialized regimen of pre- and 
postoperative care to minimize infection. 


TABLE III 
TYPE OF DEFINITIVE SURGICAL TREATMENT IN PRIMARY PILONIDAL DISEASE—-LENGTH OF TIME 
REQUIRED FOR COMPLETE EPITHELIALIZATION OF WOUND 


Early Series—Group 1 26 Surgeons 
Time in Weeks 


Late Series—Group 11 3 Surgeons 
Time in Weeks 


| 
| 


_ Type Therapy 
| 
, | No. | Short- | Long- | Aver- | | Aver- | Long- | Short- No. 
Cysts and | Cases | est | est | age | age | est est Cases 
sinuses | | 
chronic |— | | | 
57 2 21 | 6 | Primary closure 2.9 | 10 2 61 
| : | | | 
29 4 20 7.5 | Partial closure 5.5 | , 5 12 
6 6 | 10 7.5 | Open drainage | 7.8 | 16 | 8 7 
Acute ab-| 33 | 4 28 | 9 | Varied-Group 1 | 6 | 12 4 36 
scess | | | Marsupialized 
| | | Group 11 | 
| 


| | | 


though a wound closed by primary suture 

should be well and firmly healed in four- 

teen days, complete epithelialization in 

three weeks was arbitrarily established as 
TABLE IvV_ 


EVALUATION OF METHODS OF PRIMARY CLOSURE OF 
PILONIDAL WOUNDS 


Success- | Failure 
ful Less More 
No. | Than 3 | Than 3 Healed 
Methods of Weeks Weeks Average 
Gases Time in 
Weeks 
No.| % |No.| % 
Primary partial (skin 
drained) cotton-dermal 
Cotton-dermal tension...| 13 4 | 30 9 | 70 9.0 
Catgut-dermal tension...| 16 8 | 50 8 | 50 7.0 
Catgut-wire tension...... | 21 16 | 71 6 | 290 3.8 
Wire-wire tension (Fergu- 
40 45 | 90 5 10 2.3 


the criterion of successful primary closure, 
because some technics required delayed 
skin closure. 

Table tv demonstrates the average heal- 
ing time required by the several methods 


However, in a number of patients so 
treated preoperative preparation with wet 
dressings and bed rest required one to 
three weeks thereby nullifying the advan- 
tage of primary closure insofar as the time 
saving factor was concerned. Review of 
those cases in Group | classified as failures, 
(healing prolonged over three weeks), 
showed that breakdown of the wound 
usually was due to neglect of the funda- 
mental physiological principles essential 
for proper wound healing. These included: 
(1) attempted closure of grossly infected 
areolar subcutaneous tissues too soon after 
mcision and drainage of an acute suppu- 
rative pilonidal abscess; (2) attempted 
closure of defects so wide that suture lines 
cut through or gave way to excessive 
tension resulting in dead space and even- 
tual infection thereof. A postoperative 
hematoma occasionally was seen. 

In our personal cases, Group 1, inter- 
rupted sutures of fine chromic catgut were 
used in our early cases to close the wound. 
Through-and-through tension sutures of 
wire strengthened the suture line. (Fig. 6.) 


| | 
| 
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An excessive number of these early wounds 
became infected despite the fact that the 
wounds were particularly favorable for 
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operation. Patient is placed in the inverted 
prone position with adhesive straps sepa- 
rating the buttocks. After meticulously 


Fic. 4. Excision of sinus tract under local anesthesia. 


primary closure. We attributed the break- 
down in the wound to excess tissue reac- 
tion to the chromic gut. Tissue irritants 
combined with septic organisms always 
present in these wounds apparently over- 
whelmed the process of normal healing 
eventually resulting in gross infection. In 
the later cases of Group i, catgut was 
discarded as suture material. 


PRIMARY CLOSURE 


In the entire series the method of pri- 
mary closure which afforded consistently 
good healing in the shortest period of time 
was that in which alloy steel wire was used 
throughout with a technic slightly modified 
from that described by one of us, (F.), in 
1935.° In fifty patients so treated, forty- 
five (90 per cent) were completely epi- 
thelialized in two weeks, the average 
healing time for all patients was two and 
one-half weeks from operation to complete 
epithelialization. (Table tv.) Our present 
technic of primary closure follows: 

Preoperative medication consists of phe- 
nobarbital 0.2 (gr. 111) two hours before 


preparing the field, procaine solution 1 per 
cent containing 8 m. of {900 solution of 
epinephrine per ounce is infiltrated mto 
the skin and subcutaneous tissues about 
the sinus tract and cyst, the extent of which 
can readily be determined in its superficial 
aspects by careful finger palpation. A 
local field block as well as a relatively 
avascular operative field results. The skin 
adjacent to and below the distal smus 
opening is incised and dissected free. 
A towel clip through the distal smus tract 
held in the operator’s left hand and small 
sharp retractors on the skin margins held 
by the assistant serves to place the tissues 
under tension so that dissection of the 
lesion is markedly facilitated. (Fig. 4.) 
Chronicity of the lesion produces marked 
fibrosis around the cysts and sinuses so 
that with careful scalpel dissection the 
lesion can be shelled out removing only a 
minimum of surrounding normal skin and 
areolar tissue. It is essential to keep the 
level of the dissection as superficial as 
possible so as to preserve the all important 
post-sacral fascia. However, complete re- 
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moval of the infected sinus tract is essen- re-draped. Microcrystalline sulfathiazole 


tial. Lateral extensions are dissected out 


when found, additional procaine solution 


is frosted into the wound by means of a 
powder blower. Using a cervix needle, a 


Fic. 5. Primary closure of pilonidal wound by use of approximat- 
ing sutures of .o04 alloy steel wire through deep areolar tissues 
incorporating the postsacral fascia. 


being infiltrated when necessary. Bleeding 
is usually minimal, due to the use of epine- 
phrine, and controlled by hemostats when 
encountered. A cross-section of a favorable 
case for primary closure after completion 
of the dissection of the lesion is illustrated 
in Figure 2. 

The wound is considered favorable for 
primary closure if the lateral walls can be 
approximated without undue tension and 
only if the post-sacral fascia remains intact. 
Hemostats are now removed, residual 
bleeders if any are caught and tied with 
fine plain catgut and the wound thor- 
oughly irrigated with saline. Adhesive 
retracting straps are removed and the 
adjacent skin is again prepared and 


series of very fine alloy steel wire, .004 
inch, sutures are placed at short intervals 
starting at the distal end of the wound. 
The suture incorporates the deep areolar 
tissue on both sides as well as a wide por- 
tion of the post-sacral fascia. (Fig. 4.) 
It is technically easier to place all the 
sutures before tying. Extremely fine wire 
is used for two reasons: (1) This very fine 
gauge wire gives rise to practically no tissue 
reaction; (2) its low tensile strength in- 
sures against excess tension in the wound. 
If the suture will not hold the approxi- 
mated wound when tied; tension Is con- 
sidered excessive and primary closure in 
such a wound is therefore precluded. In 
deep defects, a second superficial layer of 
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the patient is cautioned to sit only on the 
lateral portion of the thigh and buttock 
with the opposite leg crossed over the knee 


.004 inch approximating sutures is used. 
All knots must be square, tied three times 
and cut on the knot to avoid sharp ends. 


Fic. 6. Wound closure with .o06 alloy steel wire vertical mattress 
sutures tied over gauze rolls. (Figs. 4, 5 and 6 after Ferguson, 
L. K. “Surgery of the Ambulatory Patient.” Philadelphia, 


1942. Lippincott.) 


Microcrystalline sulfathiazole is liberally 
sprayed into the wound at frequent inter- 
vals as prophylaxis against gross infection. 

Finally, through-and-through vertical 
mattress sutures of .006 wire are passed 
on large, curved cutting needles starting 
3 cm. from the near skin edge. The near 
end is then threaded on a fine cutting 
needle and the skin edges are approxi- 
mated. A few extra skin sutures may be 
required. The tension sutures are tied 
firmly over gauze rolls. (Fig. 6.) A dry 
dressing firmly held by wide adhesive 
straps placed across the buttocks completes 
the procedure. 

The dressing is not disturbed for ten 
days but the patient may be ambulatory 
after the second day. Tension sutures 
are then removed, an alcohol dressing is 
applied and held with firm adhesive 
straps. Dressings are discontinued after 
the fourteenth postoperative day. To avoid 
pressure and tension on the fresh wound, 


during convalescence and for some time 
thereafter. 

In those cases in which one or more 
lateral sus tract extensions were present, 
the lateral wounds were sutured first, 
then closure of the main wound was 
completed as described. Wound infection 
is suspected if pain, tenderness, induration 
and possibly rise in temperature occurs 
on about the fifth postoperative day. 
If on inspection of the wound induration 
is found to be localized, penicillin, 100,000 
to 200,000 units, often will prevent 
complete breakdown of the wound and 
induration will rapidly subside. Continued 
inflammatory reaction going on to fluctua- 
tion requires removal of stay sutures and 
reopening the wound for drainage. 


PARTIAL CLOSURE 


Widespread chronic pilonidal cysts con- 
necting distally with a sinus tract draining 
over the lower coccyx were present in 
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twelve patients of Group 1. (Table 111.) 
Lateral extension of the cyst necessitated 
extensive dissection which left a wide 


Fic. 7. Marsupialization of acute pilonidal abscess; 
saucerization of the wound. (After Buie.) 


“‘banjo-shaped”’ defect. The width of the 
wound in its proximal portion precluded 
primary closure. However, in its distal 
portion primary closure was feasible and 
readily accomplished. The wide upper 
portion was then partially closed. The skin 
adjacent to the wound was mobilized by 
undercutting; wedges of subcutaneous 
fatty areolar tissue then were excised 
bilaterally to allow the skin to be drawn 
partially together thereby mmimizing the 
width of the wound. The skin margins 
finally were secured to the underlying 
post-sacral fascia by several mattress 
sutures of alloy steel wire so that only a nar- 
row central area remained to heal by granu- 
lation. These patients required four to six 
weeks for complete epithelialization. 


ACUTE ABSCESS 


Acute suppurative pilonidal abscesses 
occurred in 22 per cent of patients in this 
series. Military expediency required defini- 
tive treatment in one uninterrupted period 
of hospitalization as stated above. We 
found that the method of management to 
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be described resulted in the shortest period 
of hospitalization and afforded satisfactory 
end results. 

Fluctuant abscesses were incised and 
drained in the ward dressing room on 
admission. Morphine sulfate gr. 4% admin- 
istered intravenously just before incision 
provided ample anesthesia. Application 
of wet dressings were continued for two 
or three days until induration about 
the wound receded. Secondary operation 
was then carried out under sodium pen- 
tothal anesthesia. After exploration of the 
wound with probe and gloved finger, the 
wound was saucerized by liberally excising 
skin and subcutaneous tissues around the 
wound cavity. A marsupialized wound 
results similar to that described by Buie. 
(Fig. 7.) By means of a large spoon curette 
infected granulation tissue in the base of 
the wound was removed. After adequate 
hemostasis todoform gauze was packed 
firmly m the wound. The pack was re- 
moved on the fifth postoperative day and 
the wound was allowed to heal by granula- 
tion. Daily wound toilet, frequent hot 
Irrigations, control of exuberant granula- 
tion tissue by silver nitrate stick helped to 
promote rapid healing. Epithelialization 
was usually complete in four to six weeks 
as evidence by a firm, flat mobile scar. 


(Table 1.) 


RECURRENT PILONIDAL DISEASE 


As stated two-thirds of our recurrent 
cases followed previously unsuccessful pri- 
mary closures. Secondary operation was 
performed under sodium pentothal anes- 
thesia. The sinus tract was exposed by 
cutting down on a grooved director lying 
in the sinus tract. This required incision 
through the overlying scar. Chronic granu- 
lations were removed with a spoon curette 
and wound edges were well saucerized. 
Iodoform packing completed the _pro- 
cedure. Recurrences after previous open 
type of operation were similarly treated by 
curettage and saucerization. Despite me- 
ticulous daily postoperative care and the 
use of all procedures in our therapeutic 
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armamentarium most of these wounds 
were very slow in healing. When the 
granulating wound had reached the skin 
surface it was found that epithelium would 
not grow across the small residual gap. 
The importance of adequate drainage in 
these wounds was demonstrated repeatedly 
in the more extensive wounds which ex- 
tended from the tip of the coccyx to well 
up on the sacrum. The portion of the 
wound over the sacrum healed well and 
epithelialized rapidly. However, the lower 
portion in which drainage was obstructed 
by apposition of the buttocks, especially 
with the patient standing, healed sluggishly 
and final epithelialization was markedly 
protracted. In one patient who had had 
three previous operations for his recur- 
rent lesion the distance from the depth of 
the pilonidal wound in the coccygeal 
region to the surface of the buttocks meas- 
ured 8 cm. when the patient assumed the 
erect position. In this type of patient with 
a deep natal fold and large buttocks, 
adequate drainage was physically impossi- 
ble. Chronicity of the lesion in the recur- 
rent cases causes deposition of excessive 
fibrous tissue in the granular bed of the 
wound with resultant progressive inade- 
quacy of the local tissue vascularity. This 
is another factor which retards healing. 

Experience has shown us the difficulties 
in the surgical cure of patients with mul- 
tiple recurrences. In several such recent 
cases, the local lesion was again excised 
thereby affording us a fresh clean wound. 
On this fresh wound, a split thickness 
skin graft taken from the lumbar back 
was fitted and sutured, then held firmly 
in place with a pressure dressing. The few 
cases in which the patients were so treated 
by the plastic surgical service have been 
eminently successful and this procedure 
appears to offer a solution to this very 
troublesome problem. Rank°® has recently 
described a similar procedure. 


SUMMARY 


1. Pilonidal inflammatory disease is com- 
mon in the Navy. At our Naval Hospital, 
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7.5 per cent of operations in a recent period 
were performed for the eradication of this 
condition. The definitive surgical treatment 
of a series of 319 patients was reviewed. 
Of these 241 (75 per cent) were primary 
admissions and seventy-eight (25 per cent) 
had previously had one or more unsuc- 
cessful definitive surgical operations. 

2. Pilonidal cysts and sinuses can origi- 
nate in embryo from the neurogenic 
medullary canal, from infolding of the 
dorsal epidermis or from both. Three 
clinical types result: subcutaneous cyst 
alone, (neurogenic); sinuses or dimple 
alone, (epidermal); subcutaneous cyst com- 
municating with sinuses (neurogenic and 
epidermal). 

3. We find no convincing evidence to 
prove that hair grows from the epithelium 
of pilonidal cysts. We believe that external 
hair grows into the sinus, extends into the 
cyst, breaks off from the external root and 
in time is moulded into “‘nests.”’ 

4. Pilonidal inflammatory disease in our 
clinical cases occurred in four main types: 
(1) smuses, (2) acute abscesses, (3) 1 
fected subcutaneous cyst and _ sinuses, 
and (4) infected subcutaneous cyst alone. 
Treatment of these types varies for each 
type as well as for individual variations in 
type. 

5. Recurrent pilonidal disease following 
previous definitive operation is common; 
seventy-eight cases in this series. In two- 
thirds of these, recurrence resulted from 
unsuccessful primary suture. With char- 
acteristic uniformity the lesion in most of 
these consisted of a deep sinus under a 
well healed scar. That fundamental sur- 
gical principles were disregarded by the 
original surgeon is indicated by the uni- 
formity of the recurrent lesion. Rela- 
tionship of surgical repair to the basic 
anatomy of the sacrococcygeal area is em- 
phasized as a requirement for success in 
primary closure of these wounds. 

6. It was demonstrated that haphazard 
technics of operation and postoperative 
management resulted in prolonged hos- 
pitalization of many of our patients. 
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In the second half of the series, operation 
and management of these cases was 
standardized under the care of three sur- 
geons with resultant reduction in healing 
time in each type of case. 

7. Patients amenable to primary closure 
were operated upon under procaine-epine- 
phrine local anesthesia. The infected cyst 
and sinus was carefully excised and the 
wound was closed with fine alloy steel ap- 
proximating sutures reinforced by through- 
and-through tension sutures of heavier 
wire tied over gauze rolls. Only five of 
fifty patients so treated required more than 
three weeks for complete epithelialization. 
The average healing time for all fifty 
patients was two and one-half weeks. 

8. Cases necessitating wide excisions 
were partially closed by undermining the 
skin at the wound margins and suturing 
these to the post-sacral fascia, thereby 
minimizing the wound which is then 
allowed to heal by granulation. 

g. Acute abscesses were drained on 
admission. Revision operation three days 
later consisted of marsupialization of the 
wound by saucerizing the margins thereof. 
Granulations in the base of the wound 
were curetted and healing allowed to 
proceed by granulation. 

10. Recurrent lesions were explored 
after exposure, granulations were curetted 
and wound edges saucerized. As a rule, 
these healed poorly for two reasons: (1) 
depth of the lesion especially in the upright 
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position prevented adequate drainage; 
(2) chronicity of the lesion resulted in 
marked fibrosis in the wound bed with 
consequent embarrassment of adequate 
vascularity. In recent sluggish cases, the 
wound was excised providing a fresh clean 
wound. A split thickness skin graft was 
removed from the lumbar back and sutured 
onto the fresh wound. A pressure dressing 
maintained the graft. This procedure has 
afforded gratifying results in several re- 
calcitrant cases. 

11. In postoperative granulating wounds, 
meticulous and daily wound toilet is 
necessary to attain healthy granulations 
and early epithelialization. 
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STRICTURE OF THE MALE URETHRA 


Major Tuomas W. Borsrorp, 


Lieut. Cor. Joun H. Harrison 


AND 


Capt. BurDETTe E. TRICHEL 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


T is the purpose of this communication 
to present an analysis of eighty-seven 
cases of urethral strictures treated in 

an Army General Hospital overseas in 
a period of twenty-two months; 1077 
cases of urethritis were treated during 
the same period. A description of the 
symptoms, signs, diagnosis, treatment and 
disposition of urethral strictures will be 
given. 

Stricture of the urethra is the most 
insidious and at the same time the most 
common late complication of gonorrhea. 
Trauma is a more serious but less common 
cause of stricture. Inflammatory stricture 
is usually acquired in early life but often 
does not become manifest for years. 
When this is the case, there is an accom- 
panying infection of the mid and upper 
urinary tract which is proportionate to 
the severity of the urethral obstruction. 
Early recognition of the presence of a 
stricture permits the institution of appro- 
priate measures to prevent constriction and 
obstruction of the urethra. The treatment, 
though primarily palliative and not cura- 
tive, may obviate subsequent pathologic 
changes in the mid and upper urinary tract. 

All of the patients were in the third and 
fourth decades of life, except three in the 
fifth and three in the sixth decade. There 
were seventy-six patients who previously 
had gonorrhea, four had sustained severe 
trauma to the urethra, one had a con- 
genital structure, and six denied any 
history to explain the presence of the 
lesion. Fifty-nine of the patients who had 
had gonorrhea had been treated with sul- 
fonamides for their infection and seventeen 
had not had any of these agents. None had 
received penicillin and only three had been 


treated with fever therapy. There were 
forty-nine white and thirty-eight negro 
soldiers in the group. 

The presenting symptoms of our patients 
are shown in Table 1. 


TABLE 1 
Chronic urethral discharge and obstructive symp- 
Obstructive symptoms alone..................... 12 
Acute urethral discharge due to gonococcus....... 14 
No symptoms due to stricture.................4. 6 


Thirty-two patients complained of ure- 
thral discharge of long duration and 
usually manifested as a “morning drop.” 
This discharge varied from a thin watery 
fluid containing epithelial cells and a few 
leucocytes to a mucopurulent fluid loaded 
with leucocytes. Twenty-three patients 
had a chronic urethral discharge and also 
complained of a weak, small, hesitant 
urinary stream. Twelve patients had the 
latter symptoms without noticeable ure- 
thral discharge. Acute gonorrheal ure- 
thritis was present in fourteen patients 
who also had stricture of the urethra. 
This was the second attack of gonorrhea 
for these patients. There were six patients 
who had no symptoms and in whom the 
diagnosis of stricture was made when 
cystoscopy was attempted for other rea- 
sons. The lapse of time between the 
original gonorrhea and the diagnosis of 
stricture varied from one to twenty-seven 
years, with the majority evenly divided 
between one and twelve years. Only ten 
patients were aware that they possessed a 
stricture before their current hospitaliza- 
tion. One patient with a known stricture 
of twenty years’ duration entered the 
hospital with acute urinary retention. 
His, temperature was 103°F. and he pre- 
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sented the signs and symptoms of severe 
urinary tract infection. This was the only 
patient of our series who was admitted 
in a critical condition. There was one 
patient admitted here six weeks after a 
bulldozer turned over on him and fractured 
his pelvis and ruptured his urethra. A 
suprapubic cystotomy had been performed 
at the time of injury, but no attempt had 
been made to restore the continuity of the 
urethra. 

The following outline is adhered to 
in the investigation of patients with 
stricture of the urethra: 

1. History. Careful attention is given 
to the duration of symptoms, especially 
to any history of antecedent upper urinary 
tract infection. It is also of paramount 
importance to discover how incapacitating 
the disease has been in relation to the type 
of military duty the patient has been per- 
forming. If the urethral discharge is present 
It Is Important to inquire into recent sexual 
exposures. 

2. Physical Examination. A complete 
physical examination is made which in- 
cludes palpation of the urethra, testicles, 
epididymes, prostate and seminal vesicles. 

3. Observation of the Patient during the 
Act of Urination. The importance of 
this simple test is often overlooked, and 
deserves particular emphasis. Not only 
does it demonstrate the force and calibre 
of the urinary stream but it is an aid in 
following the subsequent course of the 
patient under treatment. 

4. Urinalysis. Frequent examination of 
the urine is essential. 

5. Renal Function. Evaluation of renal 
function is made by using the phenol- 
sulphonephthalein excretion test, the 
concentration test, and the non-protein 
nitrogen content of the blood. 

6. Calibration of the Urethra. This is 
accomplished by passing curved steel 
sounds, woven or steel bougie a boules or 
woven bougies. If acute urethritis or 
prostatitis is present, calibration is post- 
poned until the imfection has subsided. 
In many instances there is chronic ure- 
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thritis which is kept active by a stricture. 
In such cases gentle calibration is per- 
formed to determine if a stricture is the 
underlying factor. 

7. Volume of Residual Urine. Where 
possible a small soft rubber catheter is 
passed after the patient has voided to 
establish the amount of retained urine. 
If the stricture is impermeable, palpa- 
tion of the bladder reveals the degree of 
distention. 

8. Smears and Cultures. Smears are 
made of any urethral discharge and of the 
prostatic and vesicular secretion. Cultures 
are likewise made upon both chocolate 
agar and blood agar. 

g. Cysto-urethroscopy. The use of an 
instrument with fore-oblique vision gives 
direct visualization of the stricture; the 
entire urethra and bladder can be ex- 
amined if the lumen of the stricture permits 
the instrument to pass. It is most useful 
in visualizing the stricture and any exudate 
or ulceration of the urethra. 

10. Cysto-urethrography. The urethro- 
gram provides accurate information con- 
cerning the calibre and contour of the 
stricture.! A cystogram is usually made 
at the same time by first fillmg the bladder 
with the opaque solution which is instilled 
through the urethra without using a 
catheter. Ten per cent skiodan or sodium 
iodide solution gives satisfactory contrast, 
and films are made in both anteroposterior 
and oblique positions. An accurate idea 
of vesical function can be obtained by 
making a roentgenographic exposure dur- 
ing the act of micturition in the lateral 
oblique position. 

11. Pyelograpby. Excretory urograms 
are made when there is no significant 
diminution of renal function. 

Therapy of urethral stricture may be 
divided into a consideration of treatment 
of the stricture itself and that of the 
accompanying infection of the upper, mid 
and lower urinary tract. In civil life ure- 
thral strictures are treated as a rule in the 
office or out-patient department except 
in the most severe cases, and the patient 
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can carry out his daily business while his 
stricture is dilated at intervals over a 
long period of time. In the Army, however, 
a patient is usually treated in the hospital 
until ready for military duty. In addition, 
when the individual patient with stricture 
is evaluated it must be decided whether 
he will be able to perform full or limited 
military duty overseas, or whether he 
should be evacuated to the United States. 

If the stricture is readily amenable to 
instrumental dilatation, as manifested by 
easy passage of curved sounds to a calibre 
of 24 or 26 French scale without bleeding, 
no further hospitalization is required. 
The patient is returned to duty with in- 
structions to have his unit medical officer 
continue with calibration every one or 
two months. This type of patient required 
two to three weeks’ hospitalization as the 
dilatations are done at six to seven-day 
intervals. In the technic of urethral in- 
strumentation we instill a semi-fluid mix- 
ture of 14 per cent nupercaine solution or 
4 per cent boric acid solution and a sterile 
water-soluble surgical lubricant before 
passing urethral instruments. This acts 
as an excellent hydrostatic dilator and 
insures complete lubrication. Fifty-six of 
our patients were treated in the above 
manner. Fifty-four of these strictures 
were I2 to 14 cm. from the meatus and 
two were 5 to 8 cm. from the meatus. 
The strictures that can be treated in this 
manner are the most favorable type and 
have a minimum of urinary infection. 
Sulfathiazole is administered for three 
days prior to dilatation and for several 
days thereafter. 

Internal urethrotomy is a_ valuable 
procedure to increase quickly the calibre 
of a stricture in selected cases. Our criteria 
for the use of this operation are as follows: 
(1) The stricture is not impermeable. 
(2) The stricture is located in the anterior 
urethra, i.e., within the penile or bulbous 
urethra. (3) The stricture is not amenable 
to dilatation due to: (a) tortuous lumen, 
(b) associated bleeding from the adjacent 
urethra distal to the stricture, and (c) 
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inelasticity of the stricture due to dense 
scar tissue. (4) The stricture is of small 
calibre, i.e., less than 18 French scale. 

The operation is done under spinal or 
caudal anesthesia, and the Maisonneuve 
type of urethrotome is used. After the 
stricture is cut, further dilatation is carried 
out by the passage of curved steel sounds. 
A soft rubber catheter, 20 or 22 French, 
is then left in the urethra for not more than 
three days. While the catheter is in place, 
sulfathiazole 1.0 Gm. four times a day is 
given. On the seventh or eighth post- 
operative day, dilatation of the urethra 
is started and is continued at weekly 
intervals until the calibre remains con- 
stant and the wound in the urethra has 
healed. About one month of postoperative 
hospitalization is necessary for these pa- 
tients. When they return to duty they are 
instructed to have urethral calibrations 
at intervals of one to two months. There 
is very little bleeding at the time of the 
internal urethrotomy, which is in accord 
with the fact that most urethral bleeding 
following imstrumentation for stricture 
comes from the adjacent mucosa. The 
stricture is relatively avascular. Patients 
who have undergone internal urethrotomy 
have amazingly little discomfort and all 
notice a marked improvement in their 
urinary stream when the catheter is 
removed. Internal urethrotomy was the 
treatment of choice for twenty-six of our 
eighty-seven patients. Three of these 
strictures were 5 to 8 cm. from the meatus, 
and twenty-three were 12 to 14 cm. from 
the meatus. The type of stricture that 
meets the criteria for internal urethrotomy 
is severe and on instrumentation alone a 
prolonged period of hospitalization is 
required. The value of internal urethrot- 
omy lies in the fact that simple incision 
of dense scar tissue is less traumatic to the 
urethra than dilatation accomplished by 
repeated passage of steel sounds. 

External urethrotomy was the pro- 
cedure of choice in four patients. The 
indication for the operation was the 
presence of an impermeable stricture caus- 
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ing urinary retention. Three of these 
patients had post-inflammatory strictures 
of long duration, associated upper urinary 
tract infection and diminished renal func- 
tion. One of them entered critically ill 
with acute urinary retention and a prostatic 
abscess. The drainage of the infection 
and the relief of the bladder obstruction 
were accomplished by perineal section. 
Calibration of the urethra was started 
eight to ten days after the operation. 
However, because of the severity of the 
stricture and the effect of longstanding 
stasis, these patients could not be sent to 
duty. The fourth external urethrotomy 
was performed upon a soldier who six 
weeks previously had suffered a ruptured 
membranous urethra and a_ fractured 
pelvis. A suprapubic cystotomy had 
been performed at the time of injury, 
and at the time of admission to this hospital 
he had an impermeable stricture and was 
on suprapubic drainage. An external ure- 
throtomy was performed and a seton was 
passed through the urethra to the bladder 
at the time of operation; dilatation was 
then carried out using the seton as a guide. 
It is not in the province of this article to 
discuss the management of rupture of the 
urethra, several aspects of which have been 
stressed elsewhere by one of the authors.? 
The best results in the treatment of 
rupture of the bulbous urethra have been 
obtained by immediate external urethrot- 
omy, whereas the operative management 
of rupture of the membranous or prostatic 
urethra consists of combined suprapubic 
and perineal approach. Furthermore, the 
stricture resulting from trauma calls for 
a long period of observation and calibration 
as the scar tends to be more dense than 
that following inflammation alone. 

As a corollary to treatment of stricture 
of the urethra, it is important to stress 
that no urethral instrumentation should 
be performed if there is a co-existing acute 
infection of the urethra, prostate, seminal 
vesicles or epididymes. In addition, gentle 
instrumentation is essential as much harm 
will be done if the operator is rough. 
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It also must be stressed that a stricture 
Is composed of scar tissue which will 
always be present, so that any operative 
procedure must not be regarded as a 
cure, but as a means to permit dilatation 
of the stricture in order to obtain a ure- 
thral calibre that is compatible with 
normal urinary function. 

The complications of instrumentation of 
urethral strictures are transient bacteremia 
or so-called ‘‘urethral fever,” peri-urethral 
abscess, urethral fistula, extravasation of 
urine, and acute epididymitis, prostatitis 
and pyelonephritis. The only complica- 
tions that we encountered were in two 
patients who developed acute pyelone- 
phritis, one after internal and one after 
external urethrotomy. 

The criteria for the return of the soldier 
with urethral stricture to full military duty 
are as follows: (1) The patient is asymp- 
tomatic. (2) The urinary stream is free 
and of good calibre. (3) There is no upper 
urinary tract infection or impaired renal 
function. (4) There is no active urethritis, 
prostato-vesiculitis or epididymitis. (4) 
The urine sediment is free of cells and casts. 
(6) The calibre of the stricture is at least 
a 22 French and of such nature that a 
curved sound can be easily passed. 

If the patient does not meet the above 
requirements, he cannot be properly cared 
for in the field. Seventy-one of our patients 
were returned to full duty. Six patients 
were returned to the United States because 
of the stricture and associated upper 
urinary tract infection. Ten patients were 
returned to the United States because of 
other diseases and not because of their 
urethral strictures. The four patients who 
underwent external urethrotomy and one 
patient who underwent internal urethrot- 
omy were among those returned home 
because of stricture. One patient who 
also had benign hypertrophy of the pros- 
tate was not treated but evacuated home, 
because it was not thought justified to 
start treatment overseas because of the long 
hospitalization and eventual disposition. 
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SUMMARY 


1. Eighty-seven cases of urethral stric- 
ture in which the patients were treated at a 
General Hospital overseas are reviewed. 

2. The majority (seventy-six) of the 
strictures were a sequel to gonorrhea; 
four were post-traumatic, one was con- 
genital, and in six the history was non- 
contributory as to cause. 

3. Chronic urethral discharge and difh- 
culty in urination were the main presenting 
symptoms. However, fourteen had acute 
gonorrhea. 

4. The urologic investigation of urethral 
stricture is outlined with emphasis on the 
value of (1) observation of the patient with 
stricture during the act of micturition, (2) 
cysto-urethroscopy and (3) urethrography. 
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5. The treatment and indications for 
the type of treatment are outlined. 

6. Fifty-six patients were treated by 
urethral dilatation; twenty-six patients 
had internal urethrotomy, and four had 
external urethrotomy. One patient re- 
ceived no instrumental treatment. 

7. Seventy-one patients were returned 
to full military duty; six were returned to 
the United States because of urethral 
stricture and its complications, and ten 
were evacuated home because of reasons 
other than urethral stricture. 
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INTUSSUSCEPTION* 
DIAGNOSIS AND TREATMENT 


Lieut. Compr. OrLAND F. SmItTH 
MEDICAL CORPS, UNITED STATES NAVAL RESERVE 


T the Rhode Island Hospital, Provi- 
dence, Rhode Island, during the 
ten-year period from 1934 to 1944, 

thirty-ffve patients with imtussusception 
have been treated, ranging in age from 
five weeks to sixty years. Of this group, 
thirty-one were operated upon, with five 
deaths, or a mortality of 16.1 per cent. 
Of the other four, two died shortly after 
admission to the hospital, and the other 
two had spontaneous cures, probably 
resulting from the physical examinations 
to which these patients are usually sub- 
jected. This can readily be appreciated 
when one considers that the average time 
elapsed between admission for this con- 
dition in this hospital has maintained an 
average of one every three and one-half 
months. 

That intussusception is a disease of 
extreme youth has been ably demonstrated 
by Ladd and Gross in 1934 in their report 
of 372 cases and again by Kahle in 1941 
in his report of 141 cases. 

The name is derived from two Latin 
words: “‘intus” meaning “within,” and 
“‘suscipere” meaning “to receive.” Or 
more specifically ‘a recerving within” and 
interpreted in surgical circles as the in- 
vagination or indigitation of a portion of 
the intestine into an adjacent portion. It 
was first described by John Hunter in 
1789. 

There are four varieties: (1) Ileocecal, 
in which the ileum and the ileocecal valve 
pass into the cecum and colon; (2) colic, 
in which the large intestine is prolapsed 
into itself; (3) ileal or jejunal, as the case 
may be, in which the small bowel is in- 
vaginated into itself, and (4) ileocolic, in 


which the ileum passes into the ileocecal 
valve. 

The invagination of a lower portion of 
the bowel into a higher part may also 
occur. As there was no incidence of this 
latter type of disorder, only those cases in 
which the intussusception has occurred 
from above downward within the gastro- 
intestinal tract will be considered in this 
report. 

Of these thirty-five cases the sex inci- 
dence varies little from the predominantly 
male percentage presented by other writers. 
There were twenty-four males or 68 per 
cent and eleven females or 32 per cent. 

Of the female group there were three 
patients who were over seventeen years 
of age, or approximately 25 per cent. In 
the male age group, there were seven cases 
occurring in patients eight years old or 
over. All of the others occurred in infants 
and twenty-one of these infants were 
under one year of age. The other three 
were between one and two years. 

In further breaking down the age per- 
centages, twelve cases occurred in infants 
under six months of age, or 33 per cent. 
An additional 22 per cent occurred in the 
age group between six months and one 
year, or a total of 57 per cent. Of the 
entire group, there were three cases occur- 
ring between birth and three months of 
age. In Table 1 a composite picture of sex 
and age and the percentage in each Is given. 

The etiological factor in the entire series 
is as obscure as it has always been. There 
were seventeen cases in which the cause 
could be found at operation. The remain- 
ing fourteen patients operated upon had 
no apparent etiology. In view of these 


* The opinions expressed herein are the private ones of the writer and are not to be construed as official or reflecting 
the views of the Navy Department or the naval service at large. 
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| Fe. | Male, i Total, 

Age Male’ Per Per 

male Per 

Cent Cae Cent 
Under 3 mos....... 3 Oo 8.57; o 8.57 
4 5 11.58) 14.15} 25.73 
6 mos.—I yr..... 7 I 18.86) 4 22.86 
4 I 11.26) 3 14.26 
2 2 5.71| §.71| 11.43 
Over 20 yr......... 3 I 8.58) 2.85] 11.43 


findings, the treatment of the disease 
must still be delegated to the correction of 
the acute symptoms at the earliest possible 
moment. In the age group up to one year, 
there were twenty patients of whom three 
were treated without operation. Eleven 
of the remaining seventeen cases demon- 
strated no definite etiological factor at the 
time of operation. The six patients in 
which a cause could be seen have a repre- 
sentative in each of the etiological groups 
as shown in Table 11. It is, therefore, suffi- 
cient to say that a definite pathological 
background in the infant group is no better 
known than ever. In the older ages, 
particularly adults, a cause was always 
found. This included in this series all eight 
operated patients over ten years of age. 


Under Over 
I-10 

Cause Total I 

Year Years 
None found............ 14 II 3 
Tumor in intestine...... 6 I I 4 
Meckel’s diverticulum... 4 2 I I 
Adhesive band.......... 4 2 I I 

Hyperplasia of lymphoid 

Not operated........... 4 a oe 3 


Of the four varieties of intussusception 
usually encountered, as already defined 
above, the most common is found in the 
region of the cecum, either ileocolic or 
ileocecal, and in this series amounted to 
50.7 per cent of the group. The ileocolic 
type was found in ten cases (28.5 per cent). 
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The ileocecal valve was incorporated in 
the intussuscepted mass in eight cases 
(22.2 per cent). This particular anatomical 
area was further increased by the five 
cases presenting multiple intussusception, 
all of which showed the ileocecal region as 
one of the points involved. These twenty- 
two cases presenting pathological condi- 
tions in the region of the ileocecal valve 
were all infants under thirteen months of 
age, with the exception of four adults. 
The five cases presenting multiple in- 
tussusception included three infants under 
seven months of age, with an ileo-ileal and 
ileocolic intussusception of unknown etiol- 
ogy, and one adult female thirty years of 
age with an ileo-colic and ileo-ileal in- 
tussusception resulting from a fibroma of 
the ileum. The other patient presented a 
colocolic and ileocolic mtussusception in 
an infant nine months old. Thus of the 
entire series, 62.8 per cent presented the 
condition in the lower right quadrant. 
There were two patients in the group 
presenting large bowel disorders only. The 
first was a seventeen year old female, who 
presented a ceco-cecocolic intussusception 
arising from a soft tumor of the cecum. 
Tke other occurred in a boy of six who 
presented a colocolic intussusception at 
the splenic flexure with no apparent cause. 
The remaining six patients operated upon 
demonstrated the disorder in the small 
intestine alone, five in the ileum and one 
in the jejunum. Two of these patients fall 
into the group in which no cause could be 
found. The ten-year old boy with a jejuno- 
jejunal mtussusception was found to be 
suffering from an adenocarcinoma of the 
jejunum. The oldest patient in the group, 
a man age sixty, with an ileo-ileal m- 
tussusception was found to have a fibroma 
of the ileum. The first patient was a re- 
operated patient who had complained of 
abdominal pain for three months prior to 
admission, and had had an appendectomy 
seven weeks previously. The apparent 
etiological factor producing the condition 
was omental adhesions arising following 
the appendectomy. The sixth case occurred 
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in a fifteen-year old boy, with a Meckel’s 
diverticulum, in a section of which pan- 
creatic tissue was found by the pathologist. 
This same patient had been ill for three 
days before admission, presented a gan- 
grenous intestine which was _ resected. 
He subsequently died on his fourth day of 
peritonitis. 


DISTRIBUTION—AGE AND TYPE, AGE 


6 | 
Type 1-3 | 3-6 | Mos| 1-2 | 2-10 10-20 Over 
Mos.| Mos.} -1 |Yrs. |Yrs. | Yrs. | 20 

Ileocecal.......... 5 3 I 
3 2 I I 

Ileal or jejunal..... I I 3 I 
Muluple.......... I 3 I 
9 8 2 3 5 4 


* 5 weeks old male, not operated. Pathology demonstrated at 
autopsy. 


EIGHT RESECTIONS, AGE 


6 | 8 | 10] 13 |] 16 1] 17 | 30 | 60 

Ileo-ileal and ileocolic| .. I 


* Died one-half hour after operation, of shock. 
t Died on fourth postoperative day, of peritonitis. 


Although this portion of the series 
represents only 20 per cent of the patients 
operated upon, it is interesting to observe 
that only one occurred in infancy without 
involvement of the ileocecal valve. 

Subjective and objective symptomatol- 
ogy in the series shows no remarkable 
variation from the usual classical picture. 
Temperature changes in the entire series 
varied from subnormal to 103.6°F. The 
younger patients, as is the case in most 
types of disease, had a tendency to run 
a higher temperature. There were, how- 
ever, ten of the patients who showed no 
temperature. The average for all of the 
patients was 99.8°F. or very similar to 
most groups. of patients admitted for 
appendicitis. The common symptoms ob- 
served were those usually encountered in 
the evaluation of any acute condition of 
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the abdomen, but the most constant were 
nausea and vomiting, occurring in twenty- 
two out of the thirty-five patients and 
abdominal pain in the same number. 
Diarrhea and distention occurred in four 
and five patients, respectively, and rectal 
bleeding was observed in eleven. A mass 
was palpable abdominally in twenty-one 
patients and rectally in eight. It is inter- 
esting to record that three of the eight 
patients in whom a mass could be palpated 
rectally, no abdominal mass could be ob- 
served. This again merely emphasizes how 
important can be the evaluation of the 
patient as a whole, with rectal examination 
a possibly serious omission if not done. 
It would also demonstrate quite con- 
clusively that the typical textbook picture 
cannot always be reliable. The type and 
character of the mass palpated in the 
abdomen was not in any of the cases com- 
pared to the customary and too infrequent 
“olive, lime, sausage, lemon or grape- 
fruit,” but described as extending “through- 
out the right lower quadrant,” “‘small or 
large,” “below and to the right of the 
umbilicus,” or as the case might have 
happened to be. This type of description 
is obviously much better than the more 
indefinite comparisons to common vari- 
ables. Diagnosis was made preoperatively 
in twenty-four cases and confirmed at the 
time of. operation. The remaining seven 
patients were operated upon because they 
had signs and symptoms of an acute 
surgical condition of the abdomen. Al- 
though the mortality was comparable to 
others recently reported in this serious 
surgical condition, not one of the seven 
patients who were not diagnosed previous 
to operation failed to recover. This again 
bears out the oft disputed rule that little 
harm can be done by simple laparotomy 
in cases in which there is reasonable doubt. 
In arriving at the point of decision as to 
the proper type of treatment, the general 
appraisal of the patient was probably given 
the greatest consideration. It can be an 
indisputable opinion that a patient re- 
quiring surgery of the abdomen can be 
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diagnosed from the history and physical 
examination in a large majority of cases. 
The dispute that arises always in the 
evaluation of these procedures is the ex- 
ception for which a complete study in the 
laboratory and x-ray department are so 
vitally necessary. The use of the barium 
enema as a diagnostic procedure was 
limited to only three patients. Two of 
these were admitted shortly after the 
onset of symptoms and the third was over 
twenty-four hours old. In each patient the 
condition was correctly diagnosed, but not 
cured by the procedure, as has been re- 
ported by other observers. The white 
blood count was also extremely variable, 
and equally unreliable, ranging from 7,000 
in a case which was a few hours old to 
35,000 in one of the cases which terminated 
fatally. 

Surgical therapy in each of the thirty- 
one patients operated upon consisted of 
reducing the intussusception from below 
upward in all cases except those that re- 
quired resection. The practice of traction 
on the proximal loop of bowel is to be 
condemned as much as an obstetrician 
would condemn traction on the umbilical 
cord during the third stage of labor. If the 
mass cannot be reduced by gentle pressure 
over the distal point of intussusception, 
the possibility of the need for resection 
must be given more immediate considera- 
tion. Some writers have advised that this 
situation should be handled by suturing 
the bowel in place around the mass, leav- 
ing the mass to slough out. The advanced 
degree of shock may make this decision 
necessary, but a mortality is almost cer- 
tain to follow this procedure. The risk of 
providing some means of diverting the 
intestinal stream is also great, but attended 
by a smaller mortality, as statistics have 
definitely shown. The incision im these 
cases was some type through the right 
rectus muscle, either splitting or retracting 
in twenty-seven of the thirty-one patients 
operated upon. Of the other four cases, 
three incisions were through the left rectus 
muscle and the fourth was through a right 
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transverse incision. The relationship of 
mortality to the type of incision cannot be 
very satisfactorily demonstrated in such 
a small series of cases. Of the five deaths, 
three were in the group of patients in whom 
a right rectus incision was made, one left 
rectus, and the last the only transverse 
incision in the entire group. It is interesting 
to note that the patient in whom a trans- 
verse incision was made was five months 
old, had been ill for thirty-six hours 
previous to operation, was one of the 
three patients in whom a barium enema 
had sustained the diagnosis, had passed 
bloody stools, had a Meckel’s diverticulum 
as the etiological factor, and died on the 
operating table. The type of incision many 
times may have a direct bearing on the 
end result, and although the incision that 
follows the natural skin creases has in my 
experience proved to be more physio- 
logical, it does consume more time in 
reconstructing, particularly if the rectus 
muscle has been divided in the line of the 
skin incision. It would, therefore, follow 
that intussusception in an infant should 
contraindicate any incision that is more 
time consuming, particularly if a general 
anesthetic has been used. 

Resection of a loop of bowel was neces- 
cessary in eight patients of the series, two 
of whom died on the fourth and eighth 
postoperative days, respectively. An ileo- 
transverse colostomy was performed on | 
one other patient in whom a tumor could 
be felt in the cecum. This patient was dis- 
charged on his fifteenth postoperative day 
and returned for the second stage six 
weeks from the time of the first operation. 
Recovery was prompt and uneventful 
following resection of the terminal loop 
of ileum, cecum and ascending colon. In 
these eight casesa side-to-side anastomosis 
was performed rather than end-to-end. 
This is unquestionably the better pro- 
cedure, particularly if the experience of 
the operator is limited. The technical 
details of a side-to-side anastomosis con- 
sume a little more time, but the complica- 
tions are much less troublesome. 
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Appendectomy constituted a part of 
the operative technic in thirteen of the 
operated group, whether the appendix 
appeared to be involved in the etiological 
process or not. Fortunately none of these 
patients were among the few deaths, but 
appendectomy as a routine procedure in 
the treatment of such a possibly serious 
condition is to be condemned, unless it can 
be shown to be definitely diseased. 

Of the entire group of operated patients 
that recovered, the average hospitaliza- 
tion was fourteen days. The shortest 
hospitalization was a nine months old 
infant, discharged on the seventh post- 
operative day, following operation which 
revealed the ileocolic and a colocolic in- 
tussusception. The longest hospitalization 
was twenty-six days, and was necessary in 
two patients. The first was a mal-nourished 
eight months old infant in which no com- 
plication had occurred following the reduc- 
tion of an ileocolic intussusception. The 
second was a thirty-two year old male who 
developed pneumonia on his fourth day 
following the reduction of an_ ileocecal 
intussusception. 

Other complications following operation 
were limited to four patients, the remainder 
of the group surviving operation following 
an uneventful course. Abscess of the leg 
developed in a two and one-half year old 
female following hyperdermoclysis. Atelec- 
tasis, which was bronchoscoped in an 
eight-year old boy, was followed by an 
uneventful recovery and discharge on his 
thirteenth postoperative day. These two 
patients were the only complications en- 
countered in the group of eight in whom 
some type of intestinal resection had been 
performed. Evisceration occurred on the 
sixth postoperative day in a seven months 
old infant, was resutured the same day 
and the patient discharged recovered 
fifteen days later. Intestinal obstruction 
occurred in a three-months old male infant 
a month after discharge, following opera- 
tion for an ileocecal intussusception. At 
the reoperation numerous adhesions were 
found. 
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The actual mortality of 16.1 per cent 
in the patients operated upon is increased 
to an over-all mortality of 17.1 per cent 
for treatment of the entire series, because 
of the death of one patient admitted in a 
moribund state and not operated upon. 
A fifteen-year old male died on his fourth 
postoperative day of intestinal gangrene 
and peritonitis. At the time of operation 
a section of 15 cm. of gangrenous bowel 
was resected. The second death occurred 
in a one-year old male on his fourth post- 
operative day of lobar pneumonia. The 
third has already been mentioned, dying 
on the operating table. The fourth patient 
was a six-months old infant with an ileo- 
colic intussusception in which the terminal 
ileum and part of the ascending colon were 
gangrenous at the time of operation. The 
fifth death occurred in a six months old 
female who had been sick for three days 
prior to operation and was one of the 
group in which resection was performed. 
‘his patient also died about one-half hour 
after operation. 

Recurrent intussusception and its treat- 
ment did not enter into any portion of this 
report as there were no cases available in 
which a diagnosis had been definitely 
established. One patient admitted twice 
during the period of this report had a 
presumptive diagnosis of recurrent in- 
tussusception, but at each admission did 
not seem to offer sufficient diagnostic 
evidence for operation, and was discharged 
each time after a hospital stay of a few 
days. The low incidence of recurrence in 
this condition as shown in this series and 
reported by other writers should be a 
stimulus for a greater effort to determine 
the etiology by more complete and meticu- 
lous observation. 


SUMMARY 


1. Thirty-five cases of intussusception 
occurring at the Rhode Island Hospital 
Providence, Rhode Island, from 1934 to 
1944 have been recorded. 

2. An operative mortality of 16.1 per 
cent is reported. 
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3. A cause was found at operation in 
49 per cent of the series. 

4. The sex incidence was 68 per cent 
males and 32 per cent females. 

5. Resection was necessary in eight 
cases, with two deaths. 

6. The value of a complete study prior 
to early operation in this acute surgical 
abdominal condition is again emphasized. 

7. The possibility of determining the 
etiology of this disease in a greater per- 
centage of patients in the future is forecast. 
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Py.toric occlusion with secondary vomiting and dilatation of the 
stomach occurs either from cicatricial contraction or from the swelling 
and edema associated with an ulcer. Rare complications are the occlusion 
of the bile duct with stone formation and jaundice; and pancreatitis from 
invasion of the pancreas or obstruction of a pancreatic duct. 

From “Principles and Practice of Surgery” by W. Wayne Babcock 


(Lea & Febiger). 


VALUE OF SALPINGOGRAPHY IN SURGICAL DIAGNOSIS 


COMMANDER PHINEAS BERNSTEIN 
MEDICAL CORPS, UNITED STATES NAVAL RESERVE 


N dealing with the so-called adnexal 

mass, the experienced surgeon and 

gynecologist are often unable to an- 
ticipate or plan the correct operative pro- 
cedure because of their inability to identify 
its origin, type or definitive pathology. 
Difficulties in the differential diagnosis of 
this particular class of pelvic abnormality 
arise from several generally recognized 
sources. 

Unfortunately, mn a large proportion 
of adnexal tumors, a marked resemblance 
in the consistency, conformation, size and 
position, as well as in the intrinsic degrees 
of pain and tenderness is manifested by 
distinctly dissimilar tubal, ovarian or 
tubo-ovarian masses. Very seldom in 
these cases is an accurate differentiation 
of textbook clarity available from data 
obtained by careful laboratory study and 
history. Furthermore, the similarity be- 
tween adnexal and uterine tumors not 
uncommonly met with in bimanual ex- 
amination, may also be the basis of error in 
identification. 

The adnexal growth presents no greater 
diagnostic problem than when it must be 
differentiated from the low abdominal 
tumor; and especially since an intestinal 
or renal tract neoplasm may be present 
which requires specific preoperative prepa- 
ration of the patient and special surgical 
technics best performed by the urological 
or abdominal surgeon, the clinical im- 
portance of this distinction requires no 
further emphasis. 

An obese abdominal wall, the patient’s 
resistance, and the examiner’s subjective 
error or personal factor are also sources 
of incorrect diagnosis, which although of 
academic interest, constitute a relatively 
frequent and important barrier, germane 
to all clinical problems of this type. 


In view of these obstacles, it is not 
surprising that diagnosis of tubo-ovarian 
conditions has been the subject of numer- 
ous contributions to surgical literature. 
Descriptions of the operative findings 
include not only different and unexpected 
types of adnexal disorders, but also extra- 
pelvic entities such as prolapsed kidney, 
gastric tumors (greater curvature), vol- 
vulus of the small intestine, large bowel 
neoplasms, mesenteric growths, congenital 
anomalies and many others. 

Brief reference to the embryology, simple 
anatomy and physiology discloses several 
factors to which many of the erroneous 
diagnoses in this tumor group may be 
attributed. 

Both tube and ovary, arising from the 
same embryonal cell mass, develop mutu- 
ally, progressively and in intimate associa- 
tion. They are integrated into a structural 
and functional unit by connecting folds 
of peritoneum, the mesovarium, the meso- 
salpinx, the infundibulo-pelvic and the 
utero-ovarian ligaments. These serve not 
only as common, fixed supports and cohe- 
sive links but also provide for spontaneous 
changes involving rotation, displacement 
and movement, by virtue of their sus- 
pensory, elastic, tenuous and pivotal char- 
acteristics. The embrace of the ovary by 
the distal portion of the Fallopian tube and 
the fimbrial attachments to the upper 
pole of the ovary (extremitas tubaria) 
are supplementary evidences of this com- 
plete unity. Furthermore, the similarity 
in the sources and distribution of their 
vascular, neurologic and lymphatic net- 
works adds to the already strikingly com- 
mon pattern of close relationship of both 
structures. 

Thus, it is not difficult to understand 
why the tube and ovary, mutually inte- 
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grated, exhibit a functional reciprocity 
in the physiological mechanism of ovular 
migration; or why changes in size, shape 
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ring in adjacent structures. Thus, sal- 
pingography, supplemented when desired, 
by stereoscopic studies, has proven to 


Fic. 1. Instruments required for salpingography; from left to right, perforated cannula, Colvin 


screw cannula, non-opaque speculum, Viscorayopake, 


adapter. 


and position of the ovary, due to ovarian 
tumors, for example, will be reflected in 
the corresponding Fallopian tube by elon- 
gation, modified course and displacement; 
or, finally, why, under conditions of disease 
or growth, these closely related structures 
produce coalescent or confluent masses, 
rather than separate, demarcated and easily 
distinguished tubal or ovarian entities. 
The shortcomings of bimanual examina- 
tion, clinical history and laboratory find- 
ings, and the evident anatomical and 
physiological unity of the adnexal struc- 
tures explain the principal bases upon 
which errors in diagnosis are made. In 
view of the foregoing considerations, it 
would seem that the Fallopian tube, 
because of its unique anatomic setting and 
possibilities for x-ray visualization, could 
serve as a graphic index of changes occur- 


tenaculum and 20 cc. syringe with 


be a valuable aid in the visualization of 
adnexal masses, and warrants more wide- 
spread use. This simple x-ray test has 
proven safe, rapid and inexpensive. 

With spectacular certainty, it may 
determine by tubal outline not only the 
pelvic origin of an obscure abdominal mass 
(Fig. 4), but, conversely, may confirm 
(by normal tubal x-ray shadow) the 
presence of an abdominal tumor in the 
pelvis. The synthesis of an obscure and 
confluent tubo-ovarian mass may be better 
understood if, around the tubal com- 
ponent visualized by x-ray, its ovarian 
element may be reconstructed (Fig. 10) 
to fit the clinical pelvic findings. Thus, 
by the tubal shadow determinant, the 
exact extent of either ovarian or tubal 
growth with relation to the adnexal mass 
as a whole, may be ascertained. I[ntra- 
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tubal carcinoma (Fig. 4), although rare, 
may be also detected by the irregular 
shadow characterized by moth-eaten, bi- 
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to outline the contour, size and position of 
contiguous tumors. (Figs. 7, 9 and 11.) 
With the aid of stereoscopy, a three 


Fic. 2. X-ray evidence of bilateral excretion of Viscorayopake, 
thirty minutes after intrauterine injection. Note unabsorbed re- 


siduum still in pelvis. 


zarre patterns within the tubal wall, not 
unlike that observed in uterine cavity 
malignancy. (Fig. 4.) Differential diag- 
nosis between a uterine and ovarian growth 
(Fig. 11) is very often simplified by 
visualization of a displaced or extrapelvic 
tubal shadow, produced by traction or 
pressure, incidental to ovarian enlargement. 
Not infrequently also, the presence of 
intraligamentous growths (ovary, uterus, 
cervix or paroophoron) due to their sym- 
metrical and upward pressure on the 
superposed tube, may be confirmed by a 
linear tubal shadow of smoothly arched 
convexity. Thus, the x-ray details of 
position, course, curvatures and torsion 
reflected in the tubal shadow may serve 


dimensional shadow is projected. This 
establishes not only a spatial relationship 
of the tumor with the bony pelvis and 
adjacent pelvic viscera, but also often 
defines the Iobulations, direction of growth 
(Fig. 9) and size of the mass involved. 
Further information and verification Is 
often obtained by contrast with genito- 
urinary tract and lower bowel x-rays. 
Salpingography, in recent years, has 
become a rapid and simple office or 
hospital procedure, and has achieved 
sufficiently uniform success to take its 
place among the accepted tests employed 
in surgical diagnosis. Its uses in the study 
of sterility and in the determination of 
tubal patency in conjunction with the 
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Rubin insufflation test (and its use in 
visualizing intrauterine growths by cavity 
distortion) have been described in the 
literature. 24 


Fic. 3. Sketch of pelvic findings (Case 
1) showing obscure mass in left lower 
abdomen. No pelvic structures pal- 
pable except bleeding cervix. Rela- 
tionship between mass and genitalia 
not determined. 


Since 1910, rapid advance in roent- 
gen visualization of the pelvic viscera 
has been made by a number of work- 
ers, }+2+4-5:6,7.8,12,13,15.25 These authors have 
contributed to our present knowledge by 
their experiences with various radiopaque 
media, methods of introduction and technic 
of radiography. The principal retarding 
factor confronting all these mvestigators 
was the inadequacy of the many opaque 
substances heretofore used. Such short- 
comings as tissue irritation, insufficient 
opacity, unsatisfactory viscosity, toxicity, 
slow absorption and chemical instability 
were common to one or another of the 
substances used. 

The recently introduced fluid substance, 
Viscorayopake* has eliminated these ob- 
jections and appears finally to have 
satisfied the requisites of an ideal opaque 
x-ray medium. As observed in the roent- 
gen films, its renal excretion begins quickly. 
The dye may be observed in the kidneys 
and ureters (Fig. 2) within thirty minutes 

* Chemical structure: Diethanolamine salt of 2,4,- 
dioxo-3-iodo-6 methyl tetrahydropyridine acetic acid. 


Three and one-half per cent concentration of polyvinyl 
alcohol is added to procure satisfactory viscosity. 
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of intrauterine instillation, even while the 
pelvic shadows are still present. The renal 
shadows usually persist until the pelvic 
dye is completely absorbed, but often may 


Fic. 4.—Hysterosalpingogram (Case 1) showing 
shadow defects along right uterine wall sug- 
gesting malignancy; and rarely observed type 
of left tubal shadow, elongated, dextroverted, 
distally enlarged French horn type, containing 
shadow defects indicating neoplasm. 


disappear before this point. From serial 
studies of pelvic and renal tract shadow 
intensity, it may be concluded that the 
rates of pelvic absorption and renal excre- 
tion in the same patient are roughly pro- 
portional. These factors, however, may 
vary in different individuals because varia- 
tions in peritoneal absorption and renal 
threshold undoubtedly play an important 
role. The complete disappearance of Vis- 
corayopake* takes place rapidly. 

In the diagnosis of the adnexal tumor, 
the technic employed is similar to that used 
for hysterography which has been previ- 
ously published.24 In view of certain 
changes particularly essential for the de- 
lineation of tubo-ovarian masses only, it 


* Viscorayoke was furnished by Hoffman LaRoche, 
Nutley, New Jersey. The clinical use of this chemical was 
first described by I. C. Rubin in 1941, from the Mount 
Sinai Hospital in New York City. 
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is presented with revision and insomewhat angle (for the direction of the canal). 
briefer form. Asepsis is carried out by vulvovaginal 

Method. The patient, who has taken cleansing with soap and water and the use 
2 dr. of licorice powder the night before, of sterile drapes. 


Fic. 5. 


Fic. 6. 


Fic. 5. Specimen (Case 1) showing right uterine wall carcinoma and enormous 
left tubal carcinoma. Note similarity in size, course, displacement, elonga- 
tion, etc., of specimen with the tubal shadow in Figure 4. 

Fic. 6. Cross section of solid tubal carcinoma (Fig. 5), with early signs of 
hemorrhage, liquefaction and aseptic necrosis. 


and an enema two hours before the test, is A non-opaque bivalved speculum is used 
examined bimanually, in the lithotomy to expose the cervix, the external os of 
position, on a Squier genitourinary table, which is wiped dry and painted with tinc- 
in order to determine the cervico-uterine ture of iodine. 
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scout film, is first taken in order to exclude 
phleboliths, calcified lymph nodes, unab- 
sorbed radiopaque substances such as 
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A 20 cc. syringe containing 15 cc. of 


Viscorayopake is fitted with a Luer metal 


tip and connected to either a uterine stem 


Fic. 7. X-ray showing left tubal semilunar shadow (Case 


11) due to the effect of a contiguous ovarian cyst. (Fig. 8.) 


perforated cannula, as used in the Rubin 
test, or, to a Colvin™ cervical stainless 
steel cannula. (Fig. 1.) The latter has 
proven especially satisfactory in preventing 
backflow, where a wide cervical canal is 
encountered. After displacing the air from 
the syringe and also from its contained dye 
substance (air bubbles may cause errors in 
diagnosis), the cannula is inserted into the 
external os in the direction of the cervico- 
uterine axis until the perforated tip lies 
within the cavity. When the Colvin screw 
tip cannula is used, simple rotation effects 
entry. Grasping the cervix with tenaculum 
forceps is a painful procedure, and un- 
necessary except in cases requiring traction 
for better cervical exposure, for an obstruc- 
tive cervix, or where counter-pressure is 
required to prevent leakage. 

The patient’s pelvis is placed in proper 
alignment with the x-ray tube and plate. 
Ordinarily, 50 milliamperes and 58 primary 
volts for a two-second exposure, with a 
focal plate distance between thirty and 
thirty-six inches is ample. A flat plate, or 


lipiodol used in previous tests, or itra- 
gluteal bismuth residue. 

From 4 to 6 cc. of Viscorayopake are 
then injected, very slowly, intermittently 
and cautiously, with light or moderate 
pressure, in order to avoid uterotubal 
spasm. While the film is being taken, firm 
pressure is maintained on the piston of the 
syringe, in order to prevent leakage. After 
the patient is x-rayed, variable quantities 
of the dye may be suctioned back. With 
uterotubal blockage, very often all the 
chemical! may be recovered. The wet x-ray 
film may be inspected immediately. On 
rare occasions, tubal obstruction or closure 
is diagnosed when tubal shadows are not 
found. In these cases, I have found it 
advantageous to repeat the test using a 
still slower rate of injection. Often com- 
plete tubal patency is revealed in these 
subsequent tests. Too rapid injection may 
cause hypertonicity and irritability, pro- 
ducing bilateral sphincteric spasm in the 
uterotubal muscle, thus preventing access 
of the dye into the Fallopian tube. 
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the test until active bleeding, incidental to 
the menses or any other cause, has sub- 
sided. During the interval phase of ovula- 


The patient usually described varying 
degrees of discomfort in the central supra- 
pubic region, which radiates laterally as the 


Fic. 8. Drawing showing operative findings of left tube deviation due to left 
ovarian cyst corresponding to salpingogram in Figure 7. Inset sketch indi- 


cates preoperative findings. 


fluid advances correspondingly along the 
tubal canal. Contact with the pelvic peri- 
toneum not infrequently gives rise to 
generalized lower quadrant pain or discom- 
fort, but many patients complain of no 
pain whatsoever. These signs are fairly 
reliable in predetermining not only the 
site of partial or complete obstruction, but 
also in ascertaining tubal patency.?”? 

Within fifteen minutes of the last mnjec- 
tion, the patient may sit up and usually 
is immediately ambulatory. Transitory 
nausea, vomiting, discomfort, or mild pain 
occur in about half the patients. Severe 
reactions occur rarely. Petit mal was noted 
in two patients who had a history of child- 
hood convulsions and syncope.** Recovery 
in both instances was immediate and there 
were no sequellae. When nervousness or 
apprehension is encountered, the use of 
mild sedation in preparation for the test 
is worthwhile. 

Moderate uterine bleeding is not strictly 
a contraindication, but it is wise to defer 


tion, the six-month postpartum period, 
or for thirty days after surgical procedures, 
salpingography may likewise be postponed. 
Among other contraindications to the 
test are acute pelvic infections, acute endo- 
cervicitis, gonorrhea, intrauterine or ectopic 
pregnancy and cervical carcinoma. Epi- 
lepsy, petit mal, hysteria and psychoneu- 
rosis may be considered conditions which 
are unfavorable and possibly hazardous. 
Sedation and smooth muscle anti-spas- 
modic drugs in small doses have been found 
useful in preventing uterotubal spasm which 
may occur in markedly nervous women, or 
due to sphincter irritability induced by a 
too rapid introduction of the fluid medium. 
In order to describe and emphasize im- 
portant differential criteria, brief case 
histories are presented in connection with 
examples of diagnosis by salpingography. 


CASE REPORTS 


The following presentation illustrates 
three diagnostic features: (1) differentia- 
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tion between abdominal and pelvic tumors, 
(2) identification of the pelvic origin and, 
(3) the type of tumor. 
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was discharged without further surgery with a 
diagnosis of hypertensive heart disease and 
abdominal tumor of undetermined origin. 


Fic. 9. Salpingographic evidence in an unreported case of a right ovarian 
cyst. Stereoscopically, the tube is found to course posteriorly and downward, 
then forward and laterally underneath the cyst, which is encircled in its 


ascending portion. 


Case 1. Mrs. L. A., a fifty-eight year old 
housewife, visited our out-patient department 
on May 17, 1943, complaining of alternating 
watery and bloody vaginal flow, which began 
in 1941, after one year of menopause. Increased 
girth and weight (114 to 210 pounds), ankle 
edema, precordial pain and dyspnea, and 
urinary incontinence were additionally noted. 
The menstrual cycle had been normal. Sterility 
since 1923 followed delivery of a stillborn by 
forceps. Except for influenza in 1918, there 
were no illnesses. 

Between July 8 and December 29, 1942, she 
was observed at another Naval Hospital for 
vaginal bleeding, an abdominal mass and heart 
disease. Curettage performed on December 12, 
1942, under low spinal anesthesia (10 mg. 
pontocaine in glucose) revealed ‘‘a normal 
symmetrical uterine cavity, four inches in 
length” and “‘hyperplastic endometrium and 
small pieces of hemorrhagic and white tissue.” 
After complete clinical and x-ray studies she 


Our physical examination revealed a florid, 
obese, myxoedematous female of broad, short 
stature with moderate facial hirsutism, eden- 
tulous gums, bilateral gynecomastia and a 
markedly pendulous abdominal wall. The 
pulse, temperature and respirations were nor- 
mal. The history of decompensation, the 
hypertension (200/94), the apical systolic 
murmur and our x-ray and electrocardio- 
graphic evidence of myocardial disease con- 
firmed the discharge diagnosis of “hypertensive 
heart disease with relative coronary insuffi- 
ciency.” The lungs were clear. 

Through the thick, adipose panniculus, a 
large, globular, fixed tumor was vaguely out- 
lined in the right lower quadrant. A fluid wave 
was not demonstrable. An abdominal scout 
film showed ‘‘no definite tumor mass,” while 


barium enema x-ray plate showed the “‘recto- 
sigmoid colon displaced mesially.”’ 

Pelvic examination disclosed a _ parous, 
scarred, and thin perineum and a retracted, 
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atrophic and fixed cervix, which reflected no 
effects from traction or pressure upon the 


abdominal mass. (Fig. 3.) The lower extremi- 


proved and she had decreased her weight by 
forty pounds. 
At operation, at the Newport Hospital, on 


Fic. 10. Salpingogram (Case 111) indicating left hydrosalpinx and 
right chronic salpingitis, unanticipated because complete study 
and history of patient was negative. Inset sketch shows preoper- 
ative unilateral findings which suggested adenomyosis. 


ties were normal except for ankle edema and 
generalized varicosities. 

Laboratory tests including urine and blood 
examinations, Kahn test, non-protein nitrogen 
blood level and sedimentation rate were within 
normal limits. 

Hysterosalpingography performed in the 
presence of moderate bleeding, with Vis- 
corayopake, revealed (Fig. 4) a symmetrical 
enlarged uterine shadow with an irregular, 
mottled defect along the right border, charac- 
teristic of malignancy. The right tube was not 
visible. The left tube rose completely out of 
the true pelvis, and ascended contralaterally 
to the level of the right iliac crest, where, 
turning sharply downward, it broadened grad- 
ually, then markedly, in its distal portion, 
somewhat like a French horn. In the latter 
area, numerous moth-eaten defects suggested a 
silhouette, characteristic of carcinoma. 

Because of the poor operative risk (cardiac 
disease, obesity, varicosities and age), surgery 
was deferred until her general condition im- 


September 24, 1943, under nupercaine spinal 
anesthesia, the left tube was found to be 
enormously enlarged and transformed into an 
intact, squash-shaped tumor, nine inches long 
and four to five inches wide. Dense adhesions 
to the cecal colon and bladder fixed it firmly in 
the right pelvis. 

The uterus and both adnexae were removed. 
On opening the specimen, a solid tubal car- 
cinoma and two areas of malignant growth in 
the uterine cavity were grossly observed. 
(Figs. 5 and 6.) Microscopically, adenocarci- 
noma was reported in the left tube and in the 
uterus. 

The patient made an uneventful recovery. 
She refused both x-ray and radium therapy, 
and, when last seen, one year after operation, 
had no clinical evidence of metastases. 

Because of the variance of our uterine find- 
ings with those of the curettage performed 
only nine months prior, the original micro- 
scopic slides were requested. These showed 
definite uterine adenocarcinoma. Accompany- 
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ing the microscopic slides was a corrected 
diagnosis confirming this fact. 


The following case illustrates x-ray di- 
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semicircular curve conforming to the surface 
of its attached ovarian growth. 

At operation in the Newport Hospital, June 


Fic. 11. Salpingogram (Case tv) showing extrapelvic ascent 
of right tubal shadow verifying ovarian origin of tumor. 


agnosis of ovarian cysts by means of the 
tubular shadow. 


Cas—E Mrs. C. B., aged twenty-two 
years, married two years, complained of left 
lower quadrant pain, radiating to the opposite 
side, which increased after coitus, exercise and 
at menses. There was occasional resultant 
nausea. A three-month interval oligomenor- 
rhea, which characterized the cycle since a 
delayed onset at fifteen years, was replaced by 
normal periods after marriage. The family his- 
tory was irrelevant. The patient recalled no 
illnesses or somatic symptoms and had gained 
eight pounds in the past two years. Kahn test, 
blood count and urine examinations, sedimenta- 
tion rate and chest x-ray were normal. 

The physical findings were entirely normal 
except for a movable orange-sized cyst of the 
left ovary. (Fig. 8 inset.) Flat plate of the pelvis 
failed to reveal calcific elements of a dermoid 
cyst. Salpingography (Fig. 7) revealed an 
outline of the left tube coursing upward in 


16, 1944, a tennis ball-sized cyst was excised 
from the left ovary. (Fig. 8.) The pathological 
diagnosis was simple ovarian cyst. 


The accuracy in the identification of 
origin and pathology of an obscure adnexal 
mass, in the absence of helpful clinical or 
laboratory data is next shown. 


Case. Mrs. M. I., aged thirty-two years, 
married nine months, complained of headache, 
dyspnea, weakness, a three-week menstrual 
cycle with dysmenorrhea, constipation, diar- 
rhea or bloody stools and a forty pound weight 
gain. An appendectomy (1933) and a chole- 
cystectomy (1939) were performed at the 
Truesdale Hospital, Fall River, Massachusetts. 
There were no other symptoms referable to 
pelvic disease and no history of venereal 
infection. 

Examination revealed a tall, overweight, 
phlegmatic, myxoedematous, ill appearing 
individual with stooped posture. Physical 
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abnormalities and laboratory findings, includ- 
ing complete blood count, urinalysis, sedimen- 
tation rate and Kahn test were normal. X-ray 
of the chest and cranial sinuses showed no 
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rhagia and a suprapubic mass of two months’ 
duration. She was discharged from the hospital 
by her physician with a diagnosis of fibroids of 
the uterus. 


Fic. 12. Drawing of operative pathology (Case tv) showing tube ascending 


and partially encircling a right ovarian papillary serous cystadenoma. Note 
correlation of tubal shadow in Figure 11 with operative findings. Inset shows 


sketch of preoperative findings. 


evidence of infection. The basal metabolic 
rates were — 22 and —25 per cent. 

Pelvic bimanual examination (Fig. 10 inset) 
revealed an irregular, resistant, non-tender, 
fixed, left adnexal mass. The fundus was 
retroposed, small and tender. The right 
adnexae were not felt. The cervix showed no 
erosions, and on movement, caused no pain. 
A mucopurulent discharge suggested endo- 
cervicitis but several endocervical smears 
revealed no gonococci. Both preoperative 
diagnoses, adenomyosis or ovarian tumor, 
which generally call for surgery, were rejected 
in view of the x-ray findings. 

The salpingogram (Fig. 10) with Vis- 
corayopake medium indicated bilateral tubal 
disease and left hydrosalpinx. 


Correct differential diagnosis between 
uterine, tubal and ovarian masses is illus- 
trated by the last instance. 


Case tv. Miss D. W., a twenty-one year 


old student nurse, complained of menometror- 


Her history, complete blood count, urine 
findings, sedimentation rate and Kahn test 
were all within normal limits. Physical examina- 
tion revealed no somatic abnormalities except 
for a globular, irregular, resistant, immobile, 
suprapubic mass reaching one inch above the 
umbilicus. (Fig. 12 inset.) Its lower pole seemed 
confluent with an unenlarged, retroposed 
uterus. The left adnexae appeared normal. 
The cervix was normal and found high up in 
the vaginal vault behind the pubis. A diagnosis 
of ovarian cyst was made. Hysterosalpingo- 
graphy revealed the right Fallopian tube 
ascending to the level of the fifth lumbar 
body in the midline. X-ray diagnosis: extra- 
pelvic ovarian cyst. (Fig 11.) 

After readmission to the Newport Hospital, 
she was operated on March 30, 1943, under 
gas-oxygen-ether anesthesia. A large, extra- 
pelvic, multilocular, right ovarian cyst was 
found. (Fig. 12.) The right tube spiralled 
directly upward over the tumor, forming an 
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incomplete arc. There were no adhesions or 
points of rupture in the cyst wall. 

A right oophorectomy was performed, care 
being exercised to preserve the integrity of the 
contiguous Fallopian tube. 

Follow-up hysterosalpingography revealed 
bilateral tubal patency. 


SUMMARY 


1. Both gynecologists and surgeons rec- 
ognize the difficulties and shortcomings 
in the diagnosis of the adnexal mass. 

2. The interdependant anatomic rela- 
tionship between the tube, ovary and their 
supporting structures most frequently is 
the direct cause of this problem. 

3. Because of this close unity, the 
structural and kinetic changes which take 
place in the adnexae are often reflected 
by the Fallopian tube. X-ray visualization 
of the tube, therefore, furnishes a unique 
index, by which various types of adnexal 
disorders may be distinguished. 

4. Salpingography serves to: (1) dif- 
ferentiate between uterine and ovarian 
tumors, (2) distinguish intraligamentous 
growths, (3) determine whether a mass 
is of pelvic or abdominal origin, (4) 
delineate ovarian tumors as to their size, 
position and contour, (5) establish, in the 
confluent adnexal masses, by exclusion, 
the size of the ovarian component, as well 
as the visualized tubal elements, and (6) 
diagnose chronic tubal disease, new growths 
and partially or completely obstructive 
tubal masses. 

5. Viscorayopake has proven to be an 
ideal medium for pelvic x-ray. It is 
excreted rapidly by the kidney. 

6. Contraindications to salpingography 
are stated. 

7. Four cases and the pelvic x-rays of 
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each are presented to illustrate various 
differential diagnoses, made possible by 
salpingography. 

8. The method is simple, rapid and 
Innocuous; and is suitable for use in a 
hospital or any properly equipped office. 
This test lends itself successfully to the 
differential diagnosis of the adnexal tumor 
and has proven so successful that its 
more widespread use is recommended and 
anticipated. 
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INTESTINAL INJURY AND FECAL FISTULA IN 
GYNECOLOGICAL SURGERY * 


Henry C. FALK, M.D. 
Director of Gynecology, Harlem Hospital 


NEW YORK, 


HE small or large mtestines may be 

injured during any gynecological lapa- 

rotomy. An injury occurs most often 
on separating adhesions found between the 
intestines, the pelvic viscera and the ab- 
dominal wall. These adhesions may be the 
result of pelvic inflammatory disease or 
previous operations. This is shown by the 
high incidence of fecal fistulas following 
surgery for pelvic inflammatory disease. 
MacLaren! reported seventy-seven cases of 
intestinal fistulas in a series of 1,500 major 
abdominal operations; forty followed gyne- 
cological surgery, of which twenty-two 
were associated with ovarian abscesses, 
sixteen with tubal tuberculosis, and two 
with pyosalpinx. In a series of 155 fecal 
fistulas reported by Mayo and Schliche,? 
twenty-five followed laparotomy for pelvic 
inflammatory disease. Rankin, Bergen and 
Buie® reported forty-four out of 264 cases 
of fistulas and Ginzberg‘ reported ten in a 
series of sixty-two fistulas. 

There were forty-two cases of intestinal 
injury from 1928 to 1943 on the Gyneco- 
logical Service of Harlem Hospital, where 
more than 80 per cent of the patients oper- 
ated upon have some degree of pelvic 
inflammatory disease. During this period 
of sixteen years, 5,055 laparotomies were 
performed. The known incidence of intesti- 
nal injury was, therefore, 0.83 per cent. 

The intestines may be injured on opening 
the peritoneal cavity. This type of injury, 
as a rule, is detected and repaired immedi- 
ately. Such accidents are more common in 
patients who have had a previous lapa- 
rotomy. In this series there was only one 
such case. No fistula followed. The bowel 
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may also be lacerated in cutting across the 
vagina in a total hysterectomy if the 
rectum is adherent to the posterior wall of 
the cervix. There was no such accident in 
this series. Injury to the intestines may 
also occur in separating adhesions between 
two loops of bowel, the intestines and pelvic 
organs, or between the intestines and the 
abdominal wall. 

Two types of adhesions were found, de- 
upon their origin: 

. Those Caused by Previous Laparotomy. 
me some patients who have had previous 
laparotomy the intestines and omentum 
may be firmly matted together with the 
pelvic organs. These adhesions may be very 
difficult to separate. In one patient, fol- 
lowing a previous laparotomy in which 
both tubes and the right ovary had been 
removed, a cystic left ovary was found 
““cemented”’ in between the broad liga- 
ment and the rectum. Injury to the latter 
was not recognized and a fecal fistula 
developed. 

In others, the skin, fasciae, peritoneum 
and intestines may be fused in one thick 
sheet in which distinct layers or planes are 
difficult to identify. In cutting through the 
thinned out fascia and muscle, the peri- 
toneal cavity may be inadvertently opened 
as a definitive peritoneal layer may be 
absent. If the intestine is adherent to the 
abdominal wall it may be readily trauma- 
tized. Meticulous dissection on opening the 
abdomen in a patient who has had a 
previous laparotomy will prevent intestinal 
injury. 

2. Those Caused by Disease. Patients 
with pelvic inflammatory disease of gonor- 


* From the Gynecological Service, Harlem Hospital, New York City. 
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rheal origin have few adhesions except to 
the fimbriated end of the tube. The adhe- 
sions between the intestines and the tubal 
wall are usually friable, thin and flimsy 
and easily separated. At the fimbriated end 
of the tube where the pus has spilled into 
the cul-de-sac, the adhesions between 
the sigmoid, tube and posterior wall of the 
broad ligament are very dense. Here the 
separation is usually done blindly (without 
vision) and the large bowel may easily be 
injured, an injury which may not be recog- 
nized. There were seven such cases of 
injury in which the sigmoid was densely 
adherent to a tubo-ovarian abscess or 
pyosalpinx. 

Tubo-ovarian abscesses were present in 
thirteen patients in this series, four of 
which were ruptured during the operation. 
In eleven patients the pelvic viscera and 
intestines were so adherent that long and 
difficult dissection was necessary to identify 
the uterus, tubes, ovaries, intestines and 
bladder. 

Usually the intestinal jury is seen and 
recognized at the time of operation. There 
were, however, many cases in which the 
intestinal trauma ultimately caused necro- 
sis of the bowel, but no injury was recog- 
nized at the time of operation. As a result, 
a fecal fistula or fatal peritonitis occurred 
postoperatively. 

The type of injury to the intestines may 
be classified as follows: (1) Laceration to 
the peritoneal coat or serosa and muscula- 
ture; (2) laceration into the bowel lumen; 
(3) laceration across the entire diameter of 
the bowel; (4) internal fistulas (spon- 
taneous) between intestines or appendix 
and the pelvic viscera, and (4) latent injury 
not recognized at operation, -but later 
manifesting itself by a fecal fistula or a 
fatal peritonitis. 

In pelvic inflammatory disease of pyo- 
genic or tuberculous origin, in degenerated 
or infected fibroids, endometriosis, ovarian 
and tubo-ovarian abscesses, and in malig- 
nancies, the adhesions encountered are 
very dense. In separating these adhesions 
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to isolate the pelvic structures, the intes- 
tines are easily injured.® 

If patients with pelvic inflammatory 
conditions are operated upon too early, not 
only are the adnexae still inflamed, but the 
intestines are infiltrated, soft and friable. 
As the acuteness of the infection subsides, 
the exudate in the intestinal wall is ab- 
sorbed and the adhesions can be separated 
more readily.® 

It is important, therefore, that some 
criteria be established to determine when 
the acute infection has subsided. 

Falk,’ quoting statistics of mortality and 
morbidity of salpingectomy from the litera- 
ture, found that the mortality rate varied 
from 1 to 10 per cent. The most important 
factor resulting in a high mortality was 
operation during the acute stage. The re- 
ports of operative morbidity also varied 
from 5 to 52 per cent, again determined 
by the acuteness of the inflammation. 

Simpson,* in 1907, emphasized the value 
of deferred operation for the removal of 
pus tubes. He used the following four 
criteria to determine the time of operation: 

“First, the patient’s general health must 
be such that she has a good margin of 
reserve strength. 

“Second, there must be no cellular 
exudate. If one existed, it was nature’s 
positive declaration that the offending 
structure contained a poison she was 
afraid to admit into her systemic circula- 
tion. When the need for its existence 
disappears, an exudate is always absorbed. 
We can well afford to wait until that time. 

“Third, the temperature must be abso- 
lutely normal, or lower, for at least three 
weeks—at first an arbitrary period, which 
I think has proven to be the earliest unt- 
formly safe time to operate. 

“Fourth, when the preceding have been 
demonstrated to exist, a careful bimanual 
examination is made and the temperature 
is taken every hour for four hours; if this 
slight traumatism causes a rise In temper- 
ature, we may be sure that the greater in- 
jury due to the operation would very likely 
cause a serious inflammatory reaction.” 
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Although Simpson’s rules were followed, 
cases were frequently seen in which despite 
preoperative bed rest and _ supportive 
therapy for as long as two months, exten- 
sive exudate and adhesions with friability 
of the intestinal wall were found at oper- 
ation. This occurred in spite of an absence 
of fever or leucocytosis for more than three 
weeks. It was therefore deemed advisable 
to add the sedimentation rate of the red 
blood cells to our criteria. 

The Linzenmeir method for determining 
the erythrocyte sedimentation rate was 
used. The Linzenmeier values are expressed 
in the number of minutes required for 
sedimentation to reach 18 mm. In most 
other methods the final reading is expressed 
in millimeters of settling in a standard 
period of time.*!° 

Although the normal sedimentation rate 
is generally considered to be one hour 
(Linzenmeier method), at Harlem Hospital 
thirty minutes has been considered the 
operable index for surgery, particularly in 
those patients who had been in the hospital 
for many weeks and appeared clinically 
ready for surgery. 

Of the eighteen cases of fecal fistulas, 
there were only four cases in which the 
sedimentation rate was longer than thirty 
minutes. In nine cases the preoperative 
sedimentation rate was thirty minutes or 
less. In the remaining five cases, there was 
no record of a preoperative sedimentation 
rate, but the admission sedimentation rate 
was less than thirty minutes. 

The rapid sedimentation rate would 
seem to indicate a residual acute inflam- 
matory process which cannot be detected 
clinically. 

The forty-two cases of intestinal injury 
may be divided as follows: 

A. Injury detected and repaired during 
operation—without fecal fistula formation 
—twenty-two cases. 

B. Injury detected and repaired at oper- 
ation—with the development of fecal fis- 
tula—three cases. 

C. Injury not detected at operation— 
with resulting fecal fistula—fifteen cases. 
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D. Injury not detected at operation— 
with resulting peritonitis and death—two 
cases. 

A. and B. Injury detected and repaired 
during operation—twenty-five cases: In 
twenty-five, or 59.5 per cent, of the total 
number of forty-two cases, injury to the 
intestines was detected and repaired during 
operation. The intestinal damage in the 
twenty-five cases was as follows: 


Laceration of the serosa—14 
Laceration into the bowel lumen—5 
Laceration across the bowel—3 
Spontaneous intestinal fistula—3 


It is significant that regardless of the 
type of severity or intestinal injury, neither 
fecal fistula or peritonitis occurred in 
twenty-two, or 88 per cent, of the twenty- 
five cases in which the injury was recog- 
nized and repaired at the time of operation. 
The prognosis in intestinal in jury Is largely 
dependent upon this recognition and repair 
at time of operation. Since unrecognized 
injury leads to fecal fistula or fatal peri- 
tonitis, immediate and proper repair is 
essential. 

In three cases, or 12 per cent, fecal 
fistulas developed, although the injury to 
the intestine was discovered and repaired 
at operation. Two occurred after a serosal 
tear and one, subsequent to a tear into 
the lumen of the bowel. The latter was 
sustained in separating a cystic ovary 
from between the ‘posterior leaf of the 
broad ligament and the rectum. Difficult 
sharp dissection was necessary as the ad- 
hesions were particularly dense from a 
previous bilateral salpingectomy and right 
oophorectomy. The admission sedimenta- 
tion rate was only 8 mm. in one hour. 
Drainage was ample with three Penrose 
drains to the site of intestinal repair and 
two to the lumbar gutters with gauze 
drainage vaginally. Despite low sedimen- 
tation rate, adequate repair of intestine 
and ample drainage, the patient developed 
a fecal fistula. 

C. Injury not determined at operation— 
resulting in fecal fistula—fifteen cases: In 
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fifteen, or 83 per cent, of the eighteen cases 
of fecal fistula, intestinal Injury was not 
recognized at operation. In this group, 
dissection was difficult due to extensive 
adhesions. Bleeding usually was active 
and may have been a factor in masking the 
intestinal injury. No obvious tear or per- 
foration of the intestine was seen. Though 
no injury was evident at the time of opera- 
tion, impairment of the blood supply with 
necrosis of the damaged area resulted in a 
“‘blow-out”’ in the form of a fecal fistula, a 
fortunate outcome. 

D. Generalized peritonitis following un- 
detected intestinal injury—two cases: Inclu- 
sion of these two cases of a generalized 
peritonitis makes a total of seventeen cases 
of unrecognized intestinal injury. Fistula 
formation did not take place and the leak- 
age of intestinal contents into the peri- 


toneal cavity resulted in generalized 
peritonitis. 
Case 1. D. S. was operated upon for 


fibromyoma uteri. A supracervical hyster- 
ectomy was done with separation of dense 
adhesions. At autopsy, a perforation of the 
sigmoid with general peritonitis was found. 
Case 11. L. M. had a supravaginal hyster- 
ectomy and left salpingectomy. Adhesions 
between the uterus, adnexa and intestines 
were separated with difficulty. The abdomen 
was not drained. On the fourth postoperative 
day the patient became acutely ill with 
abdominal distention, rapid pulse and fever. 
She died on the ninth postoperative day of an 
overwhelming generalized peritonitis. Post- 
mortem revealed a generalized fecal peritonitis 
with three perforations of the small intestine 
about ten feet above the ileocecal junction. 


TREATMENT OF INTESTINAL INJURIES AT 
OPERATION 


Repair was accomplished by two to 
three rows of locked, interrupted or con- 
tinuous-running sutures of No. 00 chromic 
or Pagenstecher. 

If the serosa alone was lacerated, it was 
approximated with a continuous No. 00 
chromic suture on a fine intestinal needle. 
When the intestinal wall was infiltrated 
and thickened, it was necessary to pass 
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interrupted sutures of No. oo fine chromic 
deeply in order to include the submucosa, 
which is the strongest layer. A second 
layer of sutures through the serosa was 
applied followmg the approximation of the 
muscular layer. If the injury was down 
to the lumen, the muscular wall was closed 
with interrupted sutures followed by two 
additional layers of sutures. In recent 
years, 10 Gm. of a sulfonamide were 
placed into the pelvis and over the re- 
paired area. 

In those cases in which the bowel wall 
is so thick, friable and non-yielding that 
the edges cannot be brought together, 
Bonney! suggests the following four pro- 
cedures: (1) Attaching the bowel to the 
anterior abdominal wall by means of a 
circular stitch, tying it not too tightly so 
that the sutures may not tear through the 
bowel. (2) Suturing the opening in the 
bowel to the wall of a neighboring coil of 
gut. (3) Suturing the intestine to the wall 
of the uterus to close the perforation. (4) 
Suturing the omentum over the area, being 
careful not to have too much tension on the 
transverse colon. 

If the large intestine is completely torn 
across, as occurred in one case, an attempt 
should be made to do an end-to-end anas- 
tomosis. If unsuccessful, a permanent 
colostomy is established through a stab 
wound in the left side of the abdomen and 
the lower loop of the bowel closed. 


EFFECT OF DRAINAGE FOLLOWING 
INTESTINAL INJURY 


All three cases of fecal fistula which fol- 
lowed intestinal injury were drained. In 
two, the serosa alone was involved; in the 
other, there was a small perforation of the 
intestine. Conversely, in other patients 
with more extensive trauma, no fecal fistula 
developed despite lack of drainage. 

Of the fifteen cases of fecal fistula fol- 
lowing unrecognized injury, nine, or 60 
per cent, were drained, six through the 
abdomen and three by colpotomy. 

On the other hand, of twenty-two cases 
of recognized and repaired intestinal injury 
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thirteen, or 59 per cent, were drained as 
follows: abdominal eight, colpotomy three, 
abdominal and vaginal drainage two. Of 
the two patients who developed peritonitis, 
one was drained and one was not. 

From the above, it would seem that 
drainage of any type does not play an 
important role in the prevention of fecal 
fistulas or peritonitis. Recognition and 
thorough repair are more important. 


CLINICAL SIGNS AND DIAGNOSIS 


The location of the intestinal fistula 
determines the symptoms and signs pres- 
ent. The more distal the opening in the 
intestine is from the duodenum, the less 
marked are the symptoms and signs. In 
the low intestinal fistula encountered 
following gynecological surgery, there is 
not the loss of pancreatic and intestinal 
secretion with the marked irritation of 
the skin caused by the digestive action of 
the intestinal juices found in high intes- 
tinal fistulas. ! 

The prodromal signs of fecal fistulas 
vary. Abdominal distention and fever 
usually precede local signs. In most cases 
there seemed to be, at first, a simple 
wound infection with, generally, a foul, 
purulent discharge. The diagnosis was not 
usually suspected until fecal contents ap- 
peared on the dressings. 

The presence of Bacillus coli in a wound 
is not sufficient evidence of fecal fistula. 
In doubtful cases, the oral or rectal intro- 
duction of a dye, such as methylene blue, 
with its subsequent appearance in the dis- 
charge from the wound confirmed the 
diagnosis. An opaque medium, as lipiodal, 
may be injected into the sinus, a roent- 
genogram taken, and the fistulous tract 
thus outlined. 

L. H., with a cervico-sigmoid fistula, 
complained of passing gas through the 
vagina. The diagnosis was confirmed by 
a roentgenogram following the injection 
of lipiodal into the cervical canal. 

Internal fistulas, or fistulas between 
intestines or pelvic viscera and intestines, 
have been included, though these had 
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formed spontaneously and were not in- 
curred at operation. They were treated 
and repaired in the same manner as were 
the injuries opening into the bowel Iumen. 
There were three such cases, as follows: 


1. I. S. Sedimentation rate upon admission 
was 18 mm. in twelve minutes and 18 mm. in 
eighteen minutes before operation seven weeks 
later, though temperature was normal, indi- 
cating continued acute inflammation. At opera- 
tion a large infected ovarian cyst was found, 
to which the small intestine, sigmoid and 
omentum were densely adherent. During separa- 
tion there was escape of pus from the cyst into 
the peritoneal cavity. The abscess in the wall 
of the sigmoid which communicated with the 
infected ovarian cyst was incised and drained 
and the wound was closed by three layers of 
interrupted fine chromic catgut sutures. The 
ovarian cyst was then removed. Eight cigarette 
drains were inserted, two in each lumbar gutter 
and four to the cul-de-sac. Infection of the 
lower half of the wound developed, but this 
healed and the patient was discharged thirty- 
four days postoperatively with a small sinus 
in the lower right angle of the wound. She did 
not develop a fecal fistula. 

2. L. B. The initial sedimentation rate was 
only 18 mm. in fifty mimutes, indicating no 
acute infection. There were very dense adhe- 
sions between the uterus and dermoid cyst and 
small intestine. These were easily separated. 
There was a fistulous communication, 3¢ of an 
inch in diameter, between the dermoid cyst 
and the small intestine. The fistula in the 
intestine was closed with three layers of fine 
chromic catgut. Two cigarette drains were 
placed in the pelvis. Wound infection de- 
veloped, but the patient was discharged 
twenty-five days postoperatively with a clean 
wound. A fecal fistula did not develop. 

3. C. H. A right salpingo-oophorectomy and 
a left salpingectomy and an appendectomy 
were done for bilateral pyosalpinx and an old 
appendiceal abscess which was found eroding 
the ileum. Sedimentation rate was rapid, 
22 mm. in fifteen minutes, upon admission. 
The patient was in the hospital thirty-five days 
before she was considered ready for surgery. 
There was a fistulous opening 134 cm. in the 
terminal portion of the ileum communicating 
with the old appendiceal abscess. There were 
dense adhesions of the small intestines to the 
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uterus and the adnexae. The opening in the 
intestine was repaired by three layers of 
Pagenstecher. Three Penrose drains were 
placed in the abdomen. The patient was dis- 
charged twenty-five days postoperatively with 
a clean wound. A fecal fistula did not develop. 


TREATMENT 


Prophylaxis. The sedimentation rate 
seems to be the most reliable test to 
determine subsidence of infection in pelvic 
inflammation. As has been pointed out, 
surgery should be delayed until the sedi- 
mentation rate is normal, if possible. 
Dissection of adhesions in those cases with 
a rapid sedimentation rate produces bleed- 
ing and injury to the bowel. Injury is much 
less likely to occur, and, if it does, the 
tissue is not as friable and can be more 
successfully repaired if there is little or no 
intestinal exudate. Traumatism in handling 
the intestines must be avoided with careful 
use of moist gauze pads and removal of 
the intestines from the field of operation. 

Sharp dissection with scalpel or scissors 
should be done whenever possible instead 
of blunt dissection. Where it is difficult 
to separate dense adhesions between in- 
testines and pelvic viscera, it is best to 
dissect off a thin shell of the uterine wall 
or of the ovary or tube and leave it at- 
tached to the intestine.!® In all cases 
following a difficult dissection, especially 
where active bleeding occurs, a careful 
search should be made for possible in- 
testinal injury before the abdomen is 
closed. 

Treatment of Fecal Fistulas. The treat- 
ment of fecal fistulas low in the intestinal 
tract, as in the terminal ileum, sigmoid, or 
rectum, is much less urgent than those 
located in the duodenum or upper je- 
junum due to the slight loss of fluids, food 
and enzymes. Fistulas of the large bowel, 
or terminal ileum, usually heal spon- 
taneously. Sufficient time should be al- 
lowed for the fistulas to close spontaneously 
before surgery is attempted. Nelson states 
that these fistulas should not be operated 
upon for at least a year, as in this period of 
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time most of them close spontaneously. 
Treatment is directed toward keeping the 
wound clean, the skin edges protected and 
giving the patient adequate care. Dressings 
should be changed several times daily and 
the surrounding skin washed with alcohol 
and covered with zinc oxide ointment, 
aluminum paste, or a § per cent sulfa- 
thiazole in a heavy petrolatum base. For 
the first week following the discovery of a 
fistula, treatment should be limited to the 
above until local adhesions have walled 
off the fistulous tract from the general 
peritoneal cavity. Saline may be injected 
into the rectum and drained through the 
wound and daily irrigations of Dakin’s 
solution may be used in the wound.'4 
Warm tub baths daily, the patient 
remaining in the water for fifteen to 
thirty minutes, help keep the fistula 
and the skin of the abdomen clean. Exces- 
sive granulation tissue at the mouth of the 
fistula, or epitheliazation of the fistulous 
tract, may be destroyed with silver nitrate 
or actual cautery. 

The principles of successful closure are 
thorough exposure of the opening in the 
bowel, separation from the abdominal wall, 
complete mobilization and the inversion 
of the edges of the fistula into the lumen 
of the bowel. An excision of the fistulous 
tract with a simple closure of the opening 
into the bowel may be done. If this is not 
possible, due to the extensive adhesions of 
loops of the intestine, a short-circuiting 
operation between the intestines above and 
below the fistulous opening may be tried. 
Most cases require a simple extraperitoneal 
suture of the intestine. 

Two cases were discharged with per- 
sistent fecal fistulas; one, L. H., had a 
cervico-sigmoid fistula and the other, B. 
Mc., a fecal fistula following a fundectomy 
and sterilization for advanced pulmonary 
tuberculosis. She was three months gravid 
and though there were no intestinal ad- 
hesions, the patient developed a fecal 
fistula of undetermined origin twenty-four 
days postoperatively. 
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Three cases had a colostomy performed: 
E. H., after persistent fecal discharge 
through three sinus openings for six 
months postoperatively. The fecal fistulas 
did not close and the patient died four 
months later. M. S., forty-one, had a 
colostomy performed at the original opera- 
tions as it was necessary to do a resection 
of the sigmoid which was buried in a solid 
mass of adhesions filling the pelvis. The 
friable sigmoid colon tore away and 
the proximal end was brought through the 
abdominal wall. The colostomy was closed 
sixteen months later. Fecal fistulas did not 
develop. M. S., forty-six, had a colostomy 
for intestinal obstruction which developed 
nine days postoperatively. The patient 
was discharged four months postopera- 
tively and readmitted six months later for 
closure of colostomy and repair of fistula. 
Two openings were found in the sigmoid 
and two in the transverse colon. She was 
discharged five weeks later, cured. 

There were five deaths in forty-two 
cases, two following a generalized peri- 
tonitis without fecal fistulas. Three pa- 
tients died, apparently, of chronic sepsis 
associated with fecal fistulas. One, A. B., 
with operative diagnosis of fibroid and 
acute salpingitis, had considerable bleed- 
ing during dissection of adhesions between 
uterus, adnexa, bladder and sigmoid. She 
was discharged five weeks postoperatively, 
but readmitted ten weeks later with a 
diagnosis of abscess of the abdominal wall. 
This was drained and irrigated for two 
months before a diagnosis of fecal fistula 
was made. The patient died suddenly six 
days later. E. R. sustained a laceration 
of the intestinal serosa in separating 
adhesions from the adnexae, uterus and 
intestines. This was repaired and two 
abdominal drains were inserted. In this 
case, extensive dissection was necessary 
to isolate the pelvic viscera. The sedi- 
mentation rate was 18 mm. in thirteen 
minutes on admission and 18 mm. in 


thirty-four minutes preoperatively seven 
weeks later. A fecal fistula developed six 
days postoperatively. She was discharged 
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with a small sinus in the lower angle of 
the wound, but was readmitted seven 
weeks later draining profusely. The wound 
was revised and a fecal fistula discovered. 
Despite active local and general treatment, 
the patient died one month later. Thus, 
of the eighteen cases of fecal fistulas, three 
died, one was surgically repaired, and two 
were discharged with persistent fistulas. The 
other twelve cases healed spontaneously. 


CONCLUSIONS 


1. In a series of 5,055 laparotomies per- 
formed at Harlem Hospital on the Gyneco- 
logical Service, there were forty-two cases 
of intestinal injury, of which eighteen 
developed fecal fistulas and two, general 
peritonitis. 

2. The chief predisposing causes of 
intestinal injury are adhesions and friability 
of the intestinal wal in pelvic inflammatory 
disease. 

3. The most reliable index of acuteness 
of pelvic inflammatory disease is the 
sedimentation rate. A slow sedimentation 
rate is the chief prophylactic measure 
against intestinal injury. 

4. Where there is a possibility of in- 
testinal injury, diligent examination of 
the intestines should be made, since recog- 
nition and immediate repair is essential. 

5. The value of drainage is questionable. 

6. In seventeen cases there must have 
been bowel injury which was not recog- 
nized at time of surgery. 

7. Fistulas of the sigmoid, rectum, and 
ileum, the portions of the intestine gener- 
ally involved in gynecological surgery, 
usually heal spontaneously within a year. 
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RECTOVAGINAL fistula is by far the most common form of vaginal fecal 
fistula. The possible causes are in the main the same as those concerned in 
the etiology of urinary fistula. The operations which are most apt to be 
followed by the development of such a fistula are vaginal puncture for 
pelvic abscess, perineorrhaphy and hemorrhoidectomy. 

From ‘Textbook of Gynecology” by Emil Novak—znd ed. (Williams 
& Wilkins Company). 


PRIMARY TREATMENT OF WAR AMPUTATIONS 


Mayor ELpen 
MEDICAL CORPS, ARMY 


HIS brief report is stimulated by car- 

ing for a group of thirty-seven major 

amputations arriving at a general 
hospital in the tropics during a recent 
campaign. 

Certain features of primary treatment 
such as level of and method of amputation 
and the application of early adequate 
skin traction are discussed in the hope 
of improving final results by aiding those 
men doing primary amputations. 

The term “guillotine amputation” has 
been used to describe the sound expedient 
method of amputation employed by for- 
ward installations of the U. S. Army to 
diminish the hazard of infection. It appears 
from this study that the term is misleading 
in that it implies division of all structures 
of the extremity at one level with no 
provision for subsequent closure of the 
stump. Four thigh amputations in the 
series had been carried out in a strictly 
guillotine manner at such a high level 
that the resulting stumps were poor and 
the bone length too short to allow re- 
amputation. It would hence seem advisable 
to discard the term “‘guillotine” and use 
in its place, simply the term “‘open ampu- 
tation.” The proper concave method of 
open amputation has been emphasized 
by Kirk.?? 

Thirty-seven major. amputations were 
treated in thirty-five patients with no 
deaths in the series. Table 1 shows the 

TABLE I 


CAUSATIVE AGENTS IN THIRTY-SEVEN MAJOR 
AMPUTATIONS 


Self- 
inflicted 
Gunshot 
Wounds 


Enemy 
Missiles 
and Gas 


Gangrene 


Acci- 
dental 


U.S. 


Enemy 
Missiles 


Missiles 
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| 
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agents responsible for the trauma which 
led to amputation. It is seen that the 
majority of the injuries were due to 
enemy missiles. Ten of these were due to 
mortar shells, six to rifle and machine gun 
fire and the balance to artillery, mines and 
grenades. One ankle injury from grenade 
fragments was amputated below the knee 
for gas gangrene two days later in an 
evacuation hospital. This patient received 
80,000 Oxford units of penicillin intra- 
muscularly and 1 Gm. of sulfathiazole 
every four hours for nine days. The 
patients injured by U. S. missiles resulted 
from premature explosions, defective shells, 
errors in range and mistaken identity in 
battle. The accidental cases were due to 
vehicles, dynamite and shell explosions. 

All the amputations were of the open 
type and were received with vaseline 
gauze dressings in place. The wounds, 
though showing a moderate amount of 
purulent drainage, all appeared healthy 
and responded rapidly to Dakinization 
and supporative systemic treatment of 
the patient. The patients arrived usually 
three to ten days after injury. All had 
markedly reduced hemaglobin estimations 
of 30 to 50 per cent. All had received 
tetanus toxoid, blood plasma and sul- 
fathiazole Gm. 1 every four hours prior to 
arrival here. Half received whole blood 
transfusions at one or more stages of 
evacuation and approximately 40 per cent 
recetved penicillin 20,000 Oxford units 
prophylactically every four hours for 
several days following injury. 

Table 11 shows the sites of amputation 
and the number in each group. It is seen 
that there were twice as many amputations 
of the lower extremity as of the upper 
and that thigh amputations predominated 
over all others. During this same period 
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there were fifteen additional patients 
with severe amputations of fingers and 
toes which are not included in this series 
with the major amputations. 


TABLE II 
SITES OF THIRTY-SEVEN AMPUTATIONS 
Thigh Lower! Foot Upper) Fore- | wrist 
Leg Arm’| arm 
Upper. vr 5 3 3 o 
Middle...| 9 2 I Oo 5 2 
Lower.... 2 2 | oO 3 
Total..| 16 7 I 3 8 2 


Table 11 shows that only six patients 
in the series were admitted with adequate 
skin traction in place. The healing time 
was much shorter in these six cases, the 
treatment simpler and the quality of the 
resulting stumps better. All patients who 
did not have early skin traction required 
freeing of the skin at secondary operation, 
re-amputation or plastic procedures. 


TABLE III 
SKIN TRACTION ON ADMISSION 
No. Cases | Per Cent 
6 16 
2 6 
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Table 1v shows that poor stumps were 
obtained or forming at the end of the 
study in eight cases. Seven were due to 
poor healing resulting from the presence 
of inadequate soft tissues. None of these 
seven had skin traction applied prior to 


TABLE Iv 
RESULTS 
No. Cases | Per Cent 
29 78 
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admission. The eighth poor result occurred 
in a distal forearm stump which developed 
a sensative radial neuroma in spite of 
good soft tissue healing. 

Three of the seven patients had in- 
adequate soft tissues resulting from the 
severity of the original injury as shown by 
the field medical records. The remaining 
four cases were thigh amputations per- 
formed in a true guillotine manner at a 
high level. Though the difficulties of 
evaluating the true extent of the original 
injury is appreciated, it seemed that more 
bone and soft tissue might have been 
preserved in these cases if its great im- 
portance had been appreciated. Adequate 
skin traction immediately after amputa- 
tion would have favorably influenced the 
outcome by preventing soft tissue retrac- 
tion. It also appeared that the quality 
of these four stumps was greatly impaired 
by the division of all structures of the 
extremity at one level. The proper concave 
method of open amputation advised by 
Kirk and McKeever? or the short flap 
method recommended by Orr* would have 
been no more difficult to perform and 
given excellent soft tissue healing if skin 
traction had been applied early. 

The. removal of the whole or major 
portion of an extremity is crippling surgery 
and an attitude of conservatism should 
always prevail. In traumatic and infected 
cases this is especially true since careful 
conservative treatment will frequently 
lead to recovery with a useful extremity. 
In dealing with the upper extremity, the 
surgeon should always err in trying to 
preserve a hand or portion of it as long as 
possible. Even a thumb and one finger 
stump may prove to be very useful to the 
patient. 

In war the main indications for amputa- 
tion are severe explosive injuries which 
mangle the part, penetrating wounds which 
divide main arterial trunks as well as 
accidental crushing injuries. Less fre- 
quently severe spreading infection such as 
gas gangrene which threatens the life of 
the patient Is an indication for amputation. 


| | | 
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When a portion of an extremity is no 
longer viable as manifest by absence of 
pulse, coldness, color changes and _ loss 


Fic. 1. Wire framework built with padded circu- 
lar plaster about the arm. Traction produced 
by rubber tubing through the eyes of the ad- 
hesive strips and tied over the end of the frame. 
Works well for arm or leg. 


of sensation, amputation must be resorted 
to as soon as the general condition of the 
patient permits. The open method used 
in time of war is an expedient to diminish 
the hazard of infection, allow free drainage 
and diminish the incidence of gas gangrene. 

In judging the site of amputation it is 
highly important to preserve all possible 
healthy tissue. The skin should be incised 
parallel with and 1 cm. proximal to the 
line of demarcation when a line is present. 
When the amputation is done prior to 
demarcation, the lowest level at which 
the tissues bleed freely should be chosen. 
The facia and successive layers of healthy 
muscle should each be divided more proxi- 
mal than the previous layer down to 
the bone. It is better to lose a skin edge 
by cutting too close to the line of demarca- 
tion than to sacrifice useful skin covering. 
However, care must be taken to leave no 
non-viable deeper tissues. The distance 
which the bone should be divided higher 


than the skin incision should vary with 
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the diameter of the extremity at the site 
of amputation. For example, the thigh 
requires approximately three inches of 
skin to cover the end of the stump while 
in the arm one and one-half to two inches 
is sufficient. 

Since the primary procedure in an open 
amputation Is not expected to be final, 
the safest principle is to preserve the 
greatest length of extremity possible, 
so that re-amputation can be carried out 
at the optimum site for prosthesis if 
necessary. 

The method of open amputation ad- 
vised by Kirk and McKeever? is outlined 
as follows: 

1. The skin of the extremity is incised 
m a circular or oblique manner just proxi- 
mal to the line of demarcation and allowed 
to retract. 

2. The deep fascia is then incised at 
the level to which the skin has retracted. 

3. The muscles are divided in a con- 
cave manner, each layer more proximal 
than the previous down to the periosteum. 

4. Vessels are securely ligated. 

5. Nerves are ligated, severed high 
and allowed to retract without injection. 

6. The periosteum is sharply incised 
about the circumference of the bone. 

7. The bone is sawed even with the 
periosteum leaving no ragged edges. The 
periosteum is not removed from the tip 
of the bone. 

If all these principles are properly fol- 
lowed and skin traction started immedi- 
ately after operation, results are excellent 
since adequate soft tissue Is preserved to 
cover the bone end. Orr* favors the 
fashioning of flaps longer than the bone 
instead of a straight circumferential in- 
cision. The healing of the stumps in this 
series done by this technic was excellent 
due to the extra amount of soft tissue 
present. It is better to err in saving excess 
rather than insufficient healthy soft tissue 
providing the wound is kept open and is 
not permitted to close until all danger of 
infection has passed. | 
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The value of early skin traction applied 
to an open amputation stump lies in its 
prevention of soft tissue retraction. It 
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slip from the skin due to wound drainage 
and soiling during the early postoperative 
period, care must be taken in its applica- 


Fic. 2. A light, laced, adjustable leather cuff with wire 
framework useful in maintaining traction and in making 


the patient ambulatory. 


transforms even a slightly convex stump 
end to a concave surface with soft tissues 
drawn down beyond the bone. The size 
of the wound is diminished and healing 
time hence shortened. Furthermore the 
size of the scar at the end of the stump is 
much smaller, giving a better stump end 
when re-amputation is not necessary. 
By keeping the soft tissues drawn down 
into place, the necessity for re-amputation 
is diminished. 

The effectiveness of skin traction dimin- 
ishes the later it is applied, due to skin 
retraction and fixation to subcutaneous 
tissues. It is, therefore, important to 
apply traction as early as possible, prefer- 
ably immediately after operation. 

To hold the traction in place during 
evacuation, an appliance such as that 
shown in Figure 1 is easy to make and 
very effective. It is readily constructed 
with wire, felt and plaster as is self- 
explanatory in the picture. This type of 
plaster cuff is comfortable, protects the 
wound, allows dressings with ease and 
maintains constant adequate pull on the 
skin by means of rubber tubing. The 
tubing from a blood plasma set serves 
ideally for the purpose. 

Since adhesive tape has a tendency to 


tion. As in applying Buck’s traction strips, 
thorough cleansing of the skin with ether 
followed by an adhesive material such as 
compound tincture of benzoin is important. 
Four strips of adhesive are sufficient, the 
width varying with the size of the ex- 
tremity so that the space between the 
strips Is not over two inches. Two circular 
strips of the same width should be applied 
over the others followed by firm bandaging 
preferably with elastic bandage. This will 
give sufficient adherence to last six to 
eight days in spite of dampness, soiling 
and wound drainage. By this time the 
patient is usually in a fixed hospital where 
the adhesive can be changed. A spreader of 
wire or wood can be inserted later if 
desired but it is not essential. When the 
dressing is done, the rubber tubing is 
untied, and the adhesive strips laid 
back giving direct access to the wound. 
The adhesive strips hold the dressing in 
place when traction is applied making the 
change of dressings simpler. Stockinet 
applied with ‘Ace Adherent’ may be used 
instead of adhesive tape. 

Figure 2 shows an adjustable light 
leather cuff which has been made at this 
hospital and which works well. Being 
lighter it serves well in all stages of 


# 


188 


American Journal of Surgery 


healing and allows the patient to become 
ambulatory at an earlier time. This m- 
proves morale, encourages motion of joints 
with prevention of stiffness and con- 
tractures and diminishes the hazard of 
pulmonary complications. 


SUMMARY 


1. Thirty-seven major open amputations 
are discussed. 

2. Use of the term “open amputation” 
in place of the term “guillotine amputa- 
tion”’ is recommended. 
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3. Proper methods of open amputation 
and the value of skin traction are dis- 
cussed. 

4. Methods of maintaining adequate 
skin traction during transportation are 
discussed. 
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ONE requisite of a good stump is that the severed muscles receive a new 
insertion at the stump end. Redundant muscle tissue is useless and makes 
the stump more difficult to fit and prone to chafe. It is very important that 
cut ends of muscles or their tendons be grouped about the end of the bone 
and fixed to the periosteum and fascia or to each other so that they will not 
retract and leave the bone exposed beneath the skin after healing. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 


Saunders Company). 
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INTERNAL DERANGEMENTS OF THE KNEE* 
DIAGNOSIS AND TREATMENT 


Mayor BernarpD J. Mintz 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


NTERNAL derangements of the knee, 
particularly meniscus injuries, con- 
tinue to be a timely subject in view 

of the frequency of this condition among 
our troops in training. They are, indeed, 
a most frequent cause of chronic dis- 
ability of the knee joint, and, despite our 
highly developed surgical technic, the 
postoperative results seem too frequently 
disappointing. Soldiers often reject the 
suggestion of operation for such derange- 
ments because of knowledge of poor results 
with other patients. The poor results 
usually derive from incorrect diagnosis 
or incomplete or late surgery rather than 
mistaken judgment or the surgical method 
employed. It is often difficult to make an 
accurate diagnosis of the type of de- 
rangement, and, in all probability, the 
lesion most often overlooked is a torn 
posterior segment of the meniscus. In 
the light of a careful history, a meticulous 
examination and comparative x-rays of 
the mjured and opposite knees, one may, 
in most cases, localize the lesion to the 
proper compartment of the joint and also 
differentiate cases in which the patients 
should be conservatively treated. 


MECHANISM OF INJURY 


Careful history will indicate that all 
meniscus injuries result from a rotation- 
abduction or rotation-adduction strain of 
the flexed knee. There are apparently 
two frequent mechanisms whereby these 
injuries occur. In one, the meniscus Is 
rammed against the femoral condyle by a 
force directed through the tibia. The 
usual examples of this mechanism are 


those of the runner who is tackled side- 
wards in football or the runner who, with 
weight fixed on one foot, pivots suddenly 
in the opposite direction. In both of 
these instances, the knee is flexed and 
the tibia rotated and abducted. 

The other mechanism is an analogous 
force directed through the internally rotat- 
ing femur. The final phase of normal 
extension of the knee is accompanied by 
internal rotation of the femur. The mobil- 
ity of the menisci varies in individuals 
and this may explain the susceptibility 
to injury. Aside from the more marked 
mobility of the medial meniscus, the 
frequency of injury of this cartilage may 
depend upon another anatomic feature. 
The femoral condyles have a wheel-like 
action and are set posteriorly in relation 
to the long axis of the femur, the medial 
condyle or wheel being larger than the 
lateral. Although the condyles rotate 
synchronously in flexion and extension, 
the rotary arc of the medial is greater than 
that of the lateral. In the process of 
extension, when the lateral condyle has 
come to rest, the medial continues to 
rotate thus pivoting the femur internally. 
If, in this final phase of extension, the 
tibia is fixed in abduction and external 
rotation, the medial meniscus can be 
impinged and ground or split beneath the 
rotating medial condyle. This mechanism 
occurs in extending the knee rapidly in 
rising from a crouching position. In 
marked flexion of the knee, weight is 
borne far back on the head of the tibia, 
and a weight bearing rotation strain 
imposed in this crouching position is 


* This paper was presented at the Tenth Fracture-Orthopedic Conference sponsored by the Air Surgeon at 
Jefferson Barracks, Missouri, November 19 and 20, 1943. Major Howard G. Weiler, M.C., Chanute Field, Illinois, 
collaborated in the statistical analysis of the cases reported. 
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probably responsible for posterior cartilage 
tears. The relaxed capsule and_ lateral 
ligaments escape tearing injuries in these 
mechanisms. 

In this respect, Major Caldwell, writing 
in the Military Surgeon, June, 1943, has 
recorded certain observations which we 
have also noted. He reports a striking 
frequency of degenerative changes of 
the articular cartilage of the femoral 
condyles in cases of meniscus injuries. 
He has recorded his observations statisti- 
cally, noting about 67 per cent of cases of 
medial meniscus injuries revealed degen- 
erative changes of the medial condyle. 
There was a lesser incidence (about 26 
per cent) of lateral condylar changes in 
lateral meniscus injuries. Such changes 
will not be particularly noted unless they 
are sought, and will range from only a mild 
but definite fibrillation to fragmentation 
or frank osteochondritis dissecans. We 
noted two cases of osteochondritis dis- 
secans complicating medial meniscus in- 
juries in our group of cases. Caldwell 
believes these degenerative changes to be 
due to trauma incident to the mechanical 
derangement, and in direct ratio to the 
duration of disability, and apparently not 
directly related to the severity of the 
initial trauma. Although not as frequently 
observed in recent injuries, they will be 
found in such cases also. It is important 
to regard the presence of such articular 
changes as sufficient reason for excision 
of a meniscus even though it appears 
normal. Caldwell further states that in 
every instance in which a normal appear- 
ing meniscus was removed, a_ posterior 
tear was found. 


ANALYSIS OF CASES 


Without intending this to be a statistical 
report, we wish, nevertheless, to record 
certain data upon which our impressions 
and conclusions are based. In the course 
of one year from June 1, 1942 to June 30, 
1943, several hundred knee cases were 
examined, over one hundred knee injuries 
treated conservatively, and sixty-two cases 
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operated upon for meniscus injuries and 
two for cysts of the lateral meniscus. 
We are deleting from this discussion 
operations for other derangements, di- 
agnosed as other than meniscus injuries. 
The age range of our patients was from 
nineteen to thirty-seven years with an 


average age of 25.7 years. The duration of 


symptoms extended from four days to 
thirteen years; and the average duration 
of disability prior to operation was 3.5 
years. 

Of these cases, there were forty-one 
with recurrent or chronic symptoms, and 
twenty-one with a recent single injury: 
twenty-five were athletic injuries in civilian 
life; six were due to industrial accidents in 
civilian life; three existed prior to induc- 
tion, but were unrelated to any accident; 
twenty-eight were service connected in- 
juries, and two were cysts of the lateral 
meniscus. 

They were further analyzed as follows: 


13—buckethandle tears 
29—transverse tears 
18—were anterior 
2—middle 
Q—posterior 
12—marginal detachments 
6—anterior 
1—middle 
5—posterior 
2— longitudinal tears 
2—hypermobile cartilages 
2—cases of anterior medial cartilage 
tears in conjunction with frank 
osteochondritis dissecans 


In addition, there was one patient 
operated upon for removal of a large loose 
body in the posterior compartment of the 
right knee, who had undergone an opera- 
tion two years previously for removal of a 
torn medial meniscus. At operation a well 
formed fibrocartilaginous rim was found 
to have regenerated in place of the absent 
meniscus. The regenerated fibrous band 
measured about 10 mm. in diameter and 
was firmly adherent to the capsule. It is to 
be noted that posterior meniscus tears in 
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the series totaled fourteen, a frequency 
equivalent to the buckethandle type. 
Among the complications encountered in 
this entire group, in conjunction with 
meniscus injuries, were five cases which 
revealed anterior cruciate ligament tears, 
two cases which presented fractures of 
the anterior tibial spine, and three cases 
with marked chondromalacia of the patella. 

In one case of hypermobile cartilage 
the only gross disorder to account for 
locking was a tear of the anterior cruciate 
ligament. Following removal of the carti- 
lage, the free torn ligament was excised. 
No repair was done. 

Two of the cases presented tears of 
the lateral meniscus, in addition to severe 
injury of the medial meniscus, and in 
each case both cartilages were removed. 

One case was a complicated injury in 
which an extensive tear of the anterior 
capsule of the joint and the patella liga- 
ment laid open the meniscus attachments 
to the capsule. 

Two patients with lateral discoid menis- 
cus gave histories of injury, but in each 
case diagnosis was established prior to 
operation by characteristic history and 
findings. 

One patient operated upon for rupture 
of a medial meniscus of the right knee, 
and fully recovered, was readmitted five 
months later with a history of reinjury 
to the knee. All signs indicated a rupture 
of the lateral meniscus. Upon failure of 
the jomt to recover by conservative 
methods, an arthrotomy was performed 
three weeks after admission, and the 
lateral meniscus was found completely 
torn from the posterior and middle capsular 
attachment. The cartilage was literally 
coiled in a tight ball in the anterior lateral 
compartment, and it was removed by 
simply severing the anterior attachment. 
Recovery was uneventful and the soldier 
returned to duty in twenty-nine days. 

Hypertrophy of the infrapatellar fat 
pad was found present in all but eleven 
cases of long standing disability, and 
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subtotal excision was done in these in- 
stances. 

Partial excision of the injured meniscus 
was done in only three cases, early in 
the series, of the buckethandle type. 

An average of eight days was devoted 
to preoperative hospital care. In the 
group of twenty-one recent single injuries 
operation was done within four days to 
four weeks of the trauma. 

The average postoperative hospital stay 
was thirty-one days. The shortest stay 
was fourteen days and the longest stay was 
107 days. In this latter case the patient 
developed a postoperative joint hematoma, 
and required subsequent knee manipula- 
tions for restoration of mobility. 

All patients operated upon were re- 
turned to duty with the exception of one 
with a service connected injury, and in 
whom the meniscus tear was complicated 
by a tear of the anterior cruciate ligament. 
After a period of eight months of post- 
operative observation, this soldier was 
discharged from the service. 

There were no postoperative joint in- 
fections. Healing was primary in all but 
three patients who developed postoperative 
hematomas; one patient developed a syno- 
vial sinus which persisted for fifty-six days; 
drainage was repeatedly sterile to culture. 
Two patients developed streptococcus sore 
throat during the early period of post- 
operative convalescence, but the wounds 
healed by primary intention. No sulfa 
drugs were implanted in the joimts or 
wounds, but forty-three of the patients 
were given sulfathiazole orally for three 
to five days postoperatively. The daily 
dose was 4 Gm. per day. One of the nine- 
teen untreated patients healed by second- 
ary intention following release of a joint 
hematoma. 

Eleven patients required joint aspira- 
tions during the early postoperative period 
for intra-articular hematomas. 

Two patients required postoperative 
knee manipulations for restoration of 
motion (one with chondromalacia of the 
patella, one with chronic synovial changes). 
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Quadriceps recovery was satisfactory in 
all patients but one, who developed a 
postoperative hematoma. 

At the time of discharge from the 
hospital, joint motions were, as a rule, 
restored to complete extension and 75 de- 
gree flexion, or better. Only five cases 
lacked 5 degrees to complete extension, 
and only six lacked active flexion to 
beyond go degrees. 

We do not believe it wise to shorten the 
hospitalization required before a return 
to duty status. A minimum of four weeks 
is needed in most cases for adequate 
restoration of weight-bearing function. 


DIAGNOSIS AND CRITERIA FOR OPERATION 


There are three general groups of 
patients with findings indicative of menis- 
cus 

. Those with a typical history of recent 
aes and presenting characteristic find- 
ings. These are: True locking, in which 
the joint is locked in semi-flexion, and 
extension is definitely limited by a rubbery 
resistance. There is pain and tenderness 
referred to the site of the torn cartilage. 
Locking is an especially reliable sign 
when it is accompanied by a catching 
sound on forced extension of the joint. 
Occasionally, it is possible to feel a 
meniscus slipping in and out of position. 

2. Another group of patients presents 
a history of recurrent episodes of locking 
with minimal objective findings. These 
are the so-called latent displacements. 
Aside from recurrent locking these patients 
may have other predominant symptoms: 
a sense of weakness and instability of 
the joint or periodic synovitis. 

3. A third group of patients with a 
history suggestive of meniscus injury 
presents persistent symptoms of pain, 
rather generalized tenderness, and definite 
limitations of motion; stiffness is the 
predominant symptom. 

The sign of locking itself is not a criterion 
for diagnosis of a meniscus injury or for 
operation. Conditions which may simulate 
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locking are tears of the anterior cruciate 
ligament, hamstring spasm secondary to 
minor trauma, flexion of the joint to accom- 
modate increased synovial fluid, thickened 
synovial folds and hypertrophied fat pad, 
radiolucent osteochondroma, osteochondri- 
tis dissecans, and chondromalacia of the 
patella. 

In the twenty-one fresh injuries of this 
series locking was a definite symptom and 
sign in each case; it was also the pre- 
dominant symptom in forty-three patients 
of the entire series. 

Uncertainty as to the nature of the 
locking in a recent injury may often be 
clarified, after aspiration of the joint 
and a period of bed rest with knee traction. 
Patients with suspected cartilage injuries 
should be sent to the hospital at once. 
We have seen instances in which the 
torn fragment was displaced into the 
intercondylar area, and in which apparent 
complete extension of the injured knee 
was obtained by manipulation or traction. 
In such cases, however, careful observation 
will usually reveal a lack of normal joint 
hyperextension when compared with its 
fellow. 

In recent injuries, following manipula- 
tion or a period of traction at bed rest, 
when active joint motions have increased, 
and swelling has subsided, if the cartilage 
remains displaced a spring-like resistance 
to extension will persist. When the lesion 
is an anterior or posterior horn tear, and 
does not produce persistent locking, a 
definite diagnosis becomes more difficult. 
In all recent cases, however, localized 
tenderness is a constant significant sign 
and is present in every case of meniscus 
injury. Tenderness may not indicate the 
nature or the extent of the tear but will 
localize the lesion to the proper compart- 
ment. 

The McMurray or “click test” as 
described by Watson-Jones is undoubtedly 
a valuable aid in diagnosing a posterior 
horn lesion in late cases, but it is our 
impression that the test is less helpful 
in recent injuries. 
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The test is done with the patient supine 
and the knee fully flexed; the tibia is 
forcefully rotated inward and outward 
and also moved sideward in abduction 
and adduction. The palpating hand on the 
joint line will note any loose posterior 
fragment slipping between the femoral 
condyle and tibial tuberosity, and the 
resulting click can be localized to either 
posterior compartment of the joint. If this 
maneuver does not disclose a typical click, 
the tibia is then rotated and abducted or 
adducted in the flexed position, and then 
slowly extended. A palpable and audible 
click can then be elicited as the displaced 
fragment slips between condyle and tub- 
erosity. Captains Slocum and Moore, re- 
porting on the value of this sign, in a 
recent paper, have recorded the sign as 
positive in every instance of a posterior 
meniscus tear in their experience. Pos- 
terior meniscus tears, however, are found 
in cases in which the sign is absent, and it 
has been noted as positive in buckethandle 
tears. 

In evaluating this sign, it must be 
remembered that posterior tears exist 
frequently in conjunction with other car- 
tilage injuries and may occur as second or 
subsequent injuries. The determination of 
an injury to the posterior horn is impor- 
tant if one employs a routine surgical 
approach. The only certainty of dealing 
properly with a posterior tear Is a com- 
plete removal of the meniscus; this calls 
for an adequate approach which does not 
appear possible by a single anterior in- 
cision. We have adopted the practice of 
resecting the entire meniscus through two 
incisions in all cases. Only three patients 
in our series had a partial excision of a 
torn cartilage, and these were buckethandle 
tears in early cases. 

In the early months of our service we 
adopted a conservative attitude in dealing 
with fresh meniscus injuries. This was 
done in an effort to clarify the diagnosis 
in many cases, and also to differentiate a 
peripheral detachment from a substance 
rupture of the meniscus. 
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These patients with initial injuries were 
treated by bed rest with traction, aspira- 
tion was done early, and repeated if 
required, and in many instances manipula- 
tions were done prior to application of 
traction. Following a period of seven to 
fourteen days in traction, when reduction 
of a displacement was apparently obtained, 
the joint was immobilized in a plaster- 
of-Paris bandage maintaining extension. 
These patients were returned to duty 
(usually school) in such support, which 
was maintained for three to four weeks. 
During this period of immobilization, they 
were instructed in quadriceps setting 
exercises, and, as a rule, following the 
second week, the support would be bi- 
valved to permit re-examination, local 
radiant heat therapy and limited active 
exercises. 

Although a statistical follow-up of these 
patients treated conservatively was in- 
terrupted by transfer of personnel, we had 
sufficient experience upon which to base 
conclusions. Both from our own experi- 
ences with these patients, and our observa- 
tions of patients conservatively treated 
elsewhere, we have definitely ruled out 
such treatment. Non-operative treatment 
is uncertain, time consuming and invites 
prolonged incapacity. If the diagnosis Is 
conclusive of a meniscus injury, early 
excision is the treatment of choice. The 
time required for conservative treatment 
is no less than that required for operative 
treatment. It is reasonable to suppose that 
many of our patients treated conserva- 
tively required operation later at other 
stations. Although there were as many 
marginal detachments as _ buckethandle 
and posterior tears in our group, the 
uncertainty of obtaining a reattachment 
should also exclude conservative treat- 
ment. 

Even in fresh cases, with characteristic 
findings, difficulties occasionally arise in 
evaluating a history. One patient did 
not recall any injury to the joint but 
presented typical findings suggestive of a 
medial meniscus tear. Despite his assertion, 
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the cartilage was found torn along two- 
thirds of its length to the tibial attach- 
ment and displaced inward. Two patients, 
with typical findings, claimed the initial 
symptoms developed during sleep. In 
dealing with some patients these stories 
may be viewed with doubt, but cartilage 
dislocations have been known to occur 
during sleep. These may have been old 
injuries with redisplacements. 

Another group of patients are those 
with recurrent symptoms. These patients 
describe attacks suggestive of redislocations 
of an injured meniscus. As a rule they 
present minimal objective findings, but 
complain of sudden episodes of pain and 
locking, occurring especially during exer- 
cises, or following particular activities. 
These symptoms may persist for a variable 
length of time, being of momentary dura- 
tion, or last up to two weeks. Synovitis 
may develop with these attacks. During 
the periods between these attacks, they 
are comparatively or completely symptom 
free. If examined at such times, they are 
apt to be regarded as malingerers. In 
these cases, conservative treatment will 
certainly be of no avail. The practice of 
prescribing knee cages or elastic dressings 
is to be disparaged. Repeated displace- 
ments of a meniscus invite osteoarthritic 
and synovial changes, and these are often 
responsible for persistent symptoms after 
late surgery. 

Locking is often not the outstanding 
symptom. Usually a sense of instability 
or weakness in the affected knee is the 
predominant complaint, and is noted 
particularly in climbing or descending 
stairs. In this group, the knee has a 
tendency to give way suddenly when under 
load in the semi-flexed position, but with- 
out actual locking. 

Major Stamm, in discussing injuries of 
the knee joint, at a recent meeting of 
the British Orthopedic Association, related 
that in spite of the symptoms, no lesion 
of the cartilage could generally be found 
at operation in such cases. He conceded 
that operation may be justified when 
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repeated attacks of locking cause severe 
disablement, but as a general rule it 
should be avoided for the results are not 
good. Our experience has been otherwise 
with patients of this sort, and it may be 
that total excision of the meniscus may 
account for a better prognosis. 

Total excision of the meniscus is espe- 
cially indicated in these cases, since re- 
peated episodes do not imply displacement 
of the same segment. There may be 
multiple tears. One of our patients, oper- 
ated upon twice in civilian life for a 
lateral meniscus injury, complained of 
persistent pain, instability and a sense of 
blocking on the lateral aspect of the 
operated knee. Upon reoperation, at Chan- 
ute Field, a large torn posterior segment 
of the lateral meniscus was removed to- 
gether with a regenerated anterior portion. 

Some of these patients do return with 
postoperative complaints, but these are 
usually of a minor nature and may be 
referred to postoperative knee strain, 
altered joint mechanics, or quadriceps 
weakness. The patients who have per- 
sistent postoperative complaints are likely 
to have other pathological conditions in 
conjunction with meniscus injuries. In 
the main, they admit marked benefit by 
operation. To my knowledge, only three 
patients in the group with persistent 
preoperative symptoms required reclassifi- 
cation to a Limited Service status. These 
three patients had persistent symptoms 
of joint stiffness, pain, and a sense of 
instability; the objective findings, how- 
ever, indicated satisfactory postoperative 
results: motions were of normal range in 
complete extension, the ligament structures 
were intact and radiographic studies were 
negative. Patients with latent meniscus 
lesions may be regarded as “service 
aggravated” when the history indicates 
a fresh injury superimposed in the course of 
physical training. 

The presence of a latent lesion must, of 
course, be suspected in all cases of recur- 
rent locking, instability, and synovitis 
of the knee. In determining upon opera- 
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tion for such soldiers, judgment is in- 
fluenced by the necessity of returning 
the patient to a full duty status. Since 
the diagnosis in these Jatent cases is made 
chiefly on the basis of the history, one 
must be mindful of the conditions which 
simulate locking; these have already been 
enumerated. 

Patients showing definite arthritic 
changes in the joints, as evidenced by 
x-ray study, or clinically, by synovial 
thickening and restrictions of motions, 
were not operated upon, since it was be- 
lieved that this group would not respond 
sufficiently to be of further use in the 
service. As a rule, such patients were 
discharged from the service or retained on 
Limited Service. But the view that such 
cases should not be operated upon under 
other circumstances (non-military) is un- 
reasonable. Following removal of the 
injured meniscus, thickened fat pads and 
synovial folds, subsequent muscle training 
will frequently restore such joints to pain 
free function. Furthermore, a source of 
repeated trauma is removed. The difficulty 
in dealing with this group lies in the 
differential diagnosis of symptoms as due 
to meniscus injury or arthritic changes. 


OPERATIVE TREATMENT 


All cases were done under tourniquet 
control. We have adopted a method of two 
incisions; one cannot rule out posterior 
tears through an anterior incision, and 
we do not believe adequate resection of a 
complete meniscus is possible through any 
single anterior incision, except in rare 
cases of peripheral detachment of the 
posterior horn or in markedly relaxed 
joints. Once a joint has been opened for a 
meniscus injury the entire cartilage should 
be removed whether the injury can or 
cannot be seen. 

An anterior three inch parapatellar in- 
cision is first made, with the knee in 
extension, allowing an approach to the 
anterior compartments and an inspection 
of the condyles, intercondylar area, the 
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quadriceps pouch, and patella. This in- 
cision may be converted into the utility 
type if necessary. 

Depending upon the meniscus to be 
removed, a posteromedial or lateral incision 
three inches long is then made, behind and 
parallel to the lateral ligament, permitting 
access to the posterior compartment. The 
knee is then flexed to go degrees by lower- 
ing the leg end of the table. The cartilage 
to be removed is then freed at the anterior 
attachment and along the anterolateral 
attachments to the capsule. The liberated 
segment, well gripped, may then be dis- 
placed through the posterior incision, 
and a complete dissection of the posterior 
attachment is visually possible. In resect- 
ing the posterior horn of a lateral cartilage, 
it is Important to avoid damage to the 
popliteus tendon, for a loosened segment 
of this tendon might cause locking post- 
operatively. Adequate surgery requires 
that the entire cartilage be removed, the 
thickened fat pads and synovial folds be 
resected, and any areas of chondromalacia 
be dealt with by removal of the affected 
cartilage down to healthy bone. For 
closure of the wounds the knee is again 
extended, and this practically approxi- 
mates the layer edges of the posterior 
wound. 

Considerable effusion must be expected 
postoperatively. Over a knee dressing and 
several layers of sheet wadding, extending 
from upper thigh to above the ankle, a 
compression flannel or muslin dressing Is 
applied. Finally a posterior plaster-of- 
Paris splint is incorporated in the muslin 
dressing to maintain knee extension. The 
limb is elevated for forty-eight hours 
following operation, with ice bags about the 
knee. 

Quadriceps muscle exercises are begun 
on the third postoperative day; patients 
may be taught the setting exercises in the 
preoperative period. These exercises are 
then continued at hourly intervals during 
the day for five to ten minutes. On the 
tenth day, dressings and splint are dis- 
carded, sutures removed, and active joint 
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motion initiated. Weight bearing is per- 
mitted after the tenth day. The usual 
patient required four weeks of hospital 
care, and thereafter most of these patients 
were granted a convalescent furlough of 
four weeks, or were returned to a light 
duty assignment for an equal period. Our 
observations indicate that these patients 
usually cannot return to the strenuous 
physical activity required in military 
training for a period of about two months 
postoperatively. 


CONCLUSIONS 


1. In both initial and late cases of 
meniscus injury, surgery is indicated as 
soon as diagnosis is determined. 

2. Cases with osteoarthritic changes, as 
evidenced by persistent symptoms and 
disability, are not suitable subjects for 
operation in military service. 

3. Complete excision of the meniscus 
should be done in all cases. The method 
advocated for this purpose requires two 
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incisions for a visual approach to both 
joint compartments. 

4. Prognosis is generally good. Per- 
sistent symptoms postoperatively, which 
cannot be attributed to altered joint 
mechanics, knee strain or quadriceps weak- 
ness, are usually due to other coexisting 
pathological conditions, such as early ar- 
thritic changes (rheumatoid or osteo- 
arthritic), chronic synovitis or chondritis. 

5. Postoperative care .includes early 
quadriceps exercises (after the third day), 
weight bearing and active exercises after 
the tenth day, and restriction of strenuous 
jomt activity for about two months post- 
operatively. 


REFERENCES 


1. CALDWELL, GENE D. Mil. Surgeon, 92: 648, 1943. 

2. Haro_p M. and HaGeEn, WALTER H. 
Mil. Surgeon, 93: 301, 1943. 

3. Stamm, T. T. Report on injuries of the knee joint. 
J. Bone er Joint Surg. October, 1943. 

4. Watson-Jones, R. Fractures and Other Bone and 
Joint Injuries. Baltimore, 1940. Williams and 
Wilkins. 

5. Stocum, Donatp and Moore, Donatp. Surg. 
Gynec. er Obst., 77: 87, 1943. 


ROENTGENOLOGIC EXPLORATION OF SINUS AND 
FISTULOUS TRACTS 


Lizut. Cot. BENJAMIN CoPLEMAN 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HE development or persistence of a 

sinus or fistulous tract is a discon- 

certing surgical phenomenon. Be- 
cause the tract may extend through 
infected adherent tissues and into hollow 
viscera, and often in many unknown direc- 
tions, blind surgical exploration is advis- 
able. When necessary, surgery is best 
done after the entire extent of the tract 
is outlined roentgenographically and its 
form and directions determined. 

Smus tracts and fistulas are indis- 
tinguishable from their surrounding soft 
tissues since they are of the same density. 
While these tracts may contain air, the 
amount is usually insufficient to cast a 
definitely recognizable shadow. In order 
to demonstrate the adventitious paths 
injection of an opaque substance such as 
lipiodol is necessary. Any other opaque, 
non-irritating, freely flowing liquid may 
be used for this purpose. 

In civilian practice this method of 
investigation has been used frequently in 
cases of biliary fistulas. In this hospital 
most of the tracts injected were secondary 
to gunshot wounds. Multiple lacerations of 
the bowel, secondarily infected fractures, 
or those in which sequestra had formed, 
were frequent sources of sinus tracts. 

The injection should always be made 
under flouroscopic control, since the form, 
direction, depth and capacity of the tracts 
are usually unknown. It isalmost impossible 
to predict the site of origin of a sinus, 
or to indicate which of many metallic 
fragments is the offending irritating locus. 
The external opening is indicated by 
attaching an opaque marker to the skin 
with adhesive tape. Depending upon the 
size of the opening, a catheter, cannula, 
blunt needle or even the nozzle of the glass 


syringe may be inserted into the sinus 
opening. If the mjection is made slowly 
and without undue pressure, leakage is 
often avoided. Spot films may be made at 
intervals during the injection. Usually 
however, the films made in various pro- 
jections with the over-the-table tube and 
the grid diaphragm will show everything 
necessary for the proper interpretation 
of the case. Care is taken to wipe off any 
spill-over of the opaque fluid onto the 
skin before taking the films in order to 
avoid confusing shadows. 

This procedure may be done with safety 
as soon as the general condition of the 
patient permits manipulation. Gross in- 
fection is no contraindication since injec- 
tion to the point of overdistention Is never 
performed. In small closed tracts the 
injection is stopped when the patient 
complains of pain. Usually the tract will 
decompress itself by expelling the oil 
along the catheter before pain Is experi- 
enced. Another film of the area is often 
made from twelve to twenty-four hours 
later. During this time, seepage may 
outline other pockets or connections with 
viscera which were not shown during the 
original examination. It may also be 
desirable to show how effectively a cavity 
drains itself. 

Almost all sinuses which persisted in 
draining or which recurred after closure 
were examined. 

The following examples are cited to 
indicate the complexity of the cases and 
the valuable information obtained with 
this procedure: 


CASE REPORTS 


Case 1. This patient was admitted with 


the residuals of a penetrating abdominal 
197 
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wound in which the wound of entrance was in 
the midline in the sacrococcygeal region and 
the exit in the left upper quadrant. He had 
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entered the knee joint. A pyoarthrosis de- 
veloped with resulting ankylosis. A draining 
sinus persisted at the site of the original bullet 


Fic. 1. Case 1. A small sinus tract resembling a pilonidal 


sinus situated at the level of the sacrococcygeal junction 
was injected with lipiodol. The oil entered a small pocket 
and thence the left ureter. A few globules entered the 
lowermost calyx. The patient had had dysuria, but no 


leakage of urine from the sinus opening. 


incurred multiple injuries of the bowel and 
bladder. 

On admission he complained of pain in the 
coccygeal area and severe dysuria and tenes- 
mus. A double-barrel colostomy was present 
in the left side of the abdomen. A small sinus 
was present in the coccygeal region, simulating 
a pilonidal sinus. His urine was cloudy with 
numerous white cells. 

The sinus tract was injected with lipiodol, 
demonstrating a connection with the lowermost 
portion of the left ureter. 

CasE ut. A bullet produced an oblique 
fracture of the distal end of the femur which 


wound. An examination of the knee showed the 
ankylosis, but failed to demonstrate any reason 
for the persistence of the drainage. Injection 
of lipiodol showed the tract to enter a small 
cavity in the knee joint. Curettage of the sinus 
tract and the small cavity resulted in healing. 

CasE 1. In the course of septicemia, this 
patient developed multiple abdominal ab- 
scesses. One of these located in the pelvis was 
drained, but soon after began to discharge 
fecal material. Because this persisted, the tract 
was injected with lipiodol. An irregular branch- 
ing sinus was outlined which appeared to enter 
the large bowel. A small amount of barium 
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the crest of the left ilium, with separation of a 
small fragment of bone. A diplegia resulted. A 


sinus tract which drained persistently from the 


suspension injected per rectum was seen to 
meet the iodized oil in the sigmoid. Methylene 
blue injected into the tract was recovered in 


Fic. 2. Case vit. A draining sinus persisted at the lateral aspect of the fracture site. Since there was no de- 
monstrable osteomyelitis one of the metal fragments was suspected of being the cause. (a), a probe inserted 
down to the bone did not approach any of the fragments; (b) spot film. As a last resort lipiodol was in- 


jected; the oil flowed to the metal fragment least suspected (c and d). 


the feces. This sinus tract could not be demon- 
strated at autopsy two months Iater. 

Case tv. Multiple high explosive wounds 
about the lower abdomen resulted in deposition 
of many large metal fragments and a draining 
sinus in the right buttock and another in the 
right pararectal region. The problem was to 
demonstrate both tracts and to determine, if 
possible, communications of the sinuses with 
the bowel or with each other. The gluteal sinus 
ended blindly at a large metal fragment. The 
pararectal sinus entered the rectum; the two 
sinus tracts did not communicate with each 
other. 

Case v. A burst of machine gun bullets 
traversed the body of this patient from right to 
left at the level of the iliac crests, smashing the 
bodies of lumbar 3 and lumbar 4 and fracturing 


left side was thought to be due to the loose 
fragment of the crest of the ilium. 

A catheter inserted into the sinus reached 
the fractured vertebrae. The lipiodol passed 
through a tunnel in the vertebral column to 
reach a large pocket on the right side of the 
abdomen. This communicated with the ascend- 
ing colon on its posterior aspect about 3 inches 
above the ileocecal junction. 

Case vi. A colectomy was performed on 
this patient for colonic polyposis with malig- 
nant degeneration. He became infected, very 
toxic and drained profusely from an opening 
near a right lower quadrant ileostomy, which 
was thought to communicate with the small 
bowel. Injection with lipiodol revealed the 
sinus to extend into a large abscess cavity which 
coursed along the left paravertebral gutter. 
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There was no communication with the small 
bowel. 

Case vit. This patient sustained a com- 
pound fracture of his femur when an anti- 
aircraft shell exploded in his cockpit. Many 
small metal fragments became imbedded in 
his thigh. (Fig. 24.) Drainage persisted from a 
large laceration over the fracture site. There 
was no roentgenographic evidence of osteomye- 
litis. A metal probe inserted down to the bone 
failed to approach any of the metal fragments. 
(Fic. 2B.) Lipiodol injection showed the sur- 
prising extent of the tract; it ran to the frag- 
ment farthest removed. (Fig. 2c and p.) The 
offending fragment was removed and the sinus 
tract healed. 


COMMENT 


Draining sinuses are too often treated 
by non-interference, when a detailed in- 
vestigation might easily lead to the dis- 
covery of a remediable lesion and hence 
to cessation of drainage and the closure 
of the sinus. 

By the time the patients reach this 
General Hospital most of the metallic 
foreign bodies which are present in the 
gunshot cases are of importance only in 
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their significant relationship to a con- 
tinued draining sinus. None of our patients 
has suffered any ill effect from such an 
examination. Even the slight inconven- 
ience caused the severely ill patients is of 
little consequence when the eradication 
of the source of prolonged debilitating 
drainage is the result. 


CONCLUSIONS 


1. As has been demonstrated, the site 
of origin of the sinus tract cannot be 
determined roentgenologically without the 
aid of an opaque medium. 

2. The site of the opening gives no 
indication of the location of the major 
portion of the adventitious cavity nor of 
the direction or number of its tracts. 

3. The ease with which the examination 
can be done, the valuable information 
which may be obtained, and the almost 
complete absence of contraindication serve 
to indicate that every wound in which 
healing is not soon established, or which 
drains persistently, should have the benefit 
of this method of investigation. 
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REFRIGERATION ANESTHESIA * 


H. Horner, M.D. 
SAYRE, PENNSYLVANIA 


HE use of cold as‘a therapeutic agent 
is as old as medicine. Ice applications 
and cold compresses for the relief 
of pain and for the reduction of inflamma- 
tion have been used for many centuries. 
Within recent years, however, newer 
concepts of refrigeration have been de- 
veloped. The familiar work of Fay!? and 
his associates, in reducing temperatures 
over long periods of time in patients 
suffering from cancer, emphasized that 
a lower metabolic state, comparable to 
hibernation in lower animals, is possible 
im human beings. Whatever the value 
of these studies so far as any positive attack 
on the broad field of malignancy is con- 
cerned, they pointedly demonstrate that 
tissue metabolism can be slowed to a 
degree hitherto not thought possible. A 
more recent development, and the one 
that this paper is particularly concerned 
in describing, has been prompted by the 
observations of Allen’?*!° on the use of 
refrigeration in diabetic or arteriosclerotic 
gangrene or both. | 
For some time it has been known that 
tissues can be kept alive for many days at 
icebox temperature provided they are not 
frozen. In experiments, Allen!* has demon- 
strated that the cooling of limbs or other 
parts with ice water or ice, cracked or 
pulverized, down to near the freezing 
point, say five degrees Centigrade (40°F.), 
is harmless. There is a temporary sus- 
pension of life, with resumption of cellular 
activity as the temperature returns to 
normal. In refrigeration of limbs for anes- 
thetic purposes, complete stoppage of 
circulation is effected by careful application 
of the tourniquet. This, in brief, is re- 
frigeration anesthesia, which becomes com- 
plete after one to two hours. Needless to 
say, freezing must be avoided. 


EXPERIMENTAL EVIDENCE 


It has been shown by Fay!” and his 
workers that irritation, heat and pain 
produce hyperemia in the segmental area 
of stimulation, conversely, cold produces 
vasoconstriction and hyperemia in the 
same neurological reflex arc. He showed 
that cold reduces the pain that is due to 
malignancy. 

There is ample evidence that when 
the extremities of animals become totally 
ischemic as the. result of deprivation of 
blood supply by a tourniquet, exposure to 
room temperature or to an increased tem- 
perature results im rapidly progressive 
tissue necrosis. It has further been ob- 
served that the reduction of temperature 
enables limbs to survive for a much longer 
period of time. Brooks and Duncan," 
for example, noted that a rat’s tail became 
gangrenous within four hours after liga- 
tion at a temperature of 40°c. When, 
however, the temperature was reduced 
to approximately 5°c., the survival period 
was extended to as long as four days. 
Allen” observed that the hind legs of 
rabbits, cats and dogs survive asphyxia 
for thirteen or fifteen hours at room 
temperature. When the temperature is 
reduced and maintained at approximately 
2 to 4°c. the dangers of ligation are 
greatly diminished. Under these con- 
ditions, limbs showed a survival period of 
fifty hours or longer. Furthermore, the 
phenomena of shock, thrombosis, infection 
and injury to blood vessels and nerves 
were markedly inhibited. 


PHYSIOLOGY AND PATHOLOGY 


The lowering of temperature to a level 
slightly above freezing produced anes- 
thesia by stopping cellular metabolic 


* From the Guthrie Clinic, Robert Packer Hospital, Sayre, Pennsylvania. 
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processes. It puts the cells at absolute rest 
in a manner comparable to hibernation. 
Inactive cells will not respond to stimuli. 
It is a matter of elementary knowledge 
that plants and protozoa without nervous 
systems exhibit chemical protoplasmic 
reactions to injury. Equally familiar is the 
fact that operations under any known 
anesthetic are productive of shock in 
proportion to the duration and degree of 
tissue trauma. Mitigation of this recog- 
nized harm has been sought only through 
speed and delicate precision of the skilled 
operator. Crile had a true vision in his 
anoci-association, but refrigeration alone 
inhibits all protoplasmic activity, including 
the shock response. 

Life processes, in common with chemical 
reactions, have a speed which is profoundly 
influenced by temperature. Oxygen con- 
sumption of the tissues can be reduced 
about 13 per cent for each degree Centi- 
grade that the tissue temperature is 
reduced. When a tourniquet is applied 
and the extremity is packed in ordinary 
chipped ice (without salt) the oxygen 
demands are reduced sufficiently to pre- 
vent necrosis for many hours. The skin 
temperature falls to between 2 and 4°c. 
and surgical anesthesia is complete in 
about two hours. | 

It has been definitely shown that heat 
accelerates necrosis, whereas cold markedly 
prolongs the survival time of anemic 
tissues. Allen made the first clinical 
application of these laboratory observa- 
tions in cases of arteriosclerotic gangrene 
of the leg. Subsequently, the value of 
refrigeration in arteriosclerotic gangrene 
and in limb sepsis and trauma has been 
repeatedly confirmed by observers who 
have made the clinical trial. In all these 
cases there has been a deficient circulation 
in the limb. Very few observers have 
claimed merit for refrigeration when nor- 
mal circulation is present. The tissues 
are able to handle traumatic or septic 
conditions better with the aid of their 
normal physiologic inflammatory reaction 
than by suppression of this reaction by 
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refrigeration. There is increased exudate, 
increased absorption and increased local 
heating of tissues with accelerated tissue 
metabolism which is beneficial as a normal 
inflammatory reaction. There is also a 
greatly increased tissue demand for oxygen 
at the same time which Is out of proportion 
to the increased local blood flow. In a 
limb with deficient circulation, a disparity 
may exist between the supply and the 
demand for oxygen on the part of the tissue 
cells. As a result of this, the necrosis of 
tissue may occur if the inflammatory 
response is augmented by heat. The 
application of cold to such tissues is 
beneficial because it retards the oxygen 
demand of the tissues to a level com- 
mensurate with the available oxygen that 
is brought to the limb by the deficient 
circulation. 


ADVANTAGES 


The principal benefit resultmg from 
refrigeration is the lowered metabolism 
of the tissues and the resulting lessening 
of the oxygen demand. There is also effi- 
cient anesthesia secured by the action of 
refrigeration of nerve trunks and also 
by what Allen terms as “anesthesia of 
protoplasm.” Nerve impulses are abolished. 
Also, one of the fundamental properties 
of protoplasm is irritability, but this and 
all other living activities are arrested by 
cold. 

Relief of Pain. The immediate salutary 
effect of chilling of tissues on the more 
prominent signs and symptoms was most 
striking. Relief of pain was observed in 
every case and without the aid of the 
customary medication. It is well known 
that cases of sudden arterial occlusions, 
as from embolism, are most painful and 
that great discomfort persists for many 
hours after the initial obstruction. It 
was in this group that the relief of pain is 
most dramatic. 

Shock. Shock has always been an out- 
standing and disturbing feature of thigh 
amputation, both during and after opera- 
tion. In addition to operative trauma, 
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general and spinal anesthesia, particularly 
the latter with its frequent attendant 
fall in blood pressure, contribute greatly 
to secondary surgical shock. This phe- 
nomenon is not observed with refrigeration 
anesthesia. There is little if any pulse or 
blood pressure change. Shock is non 
existent except for the (usually slight) 
degree of it which may develop from the 
tissue injury remaining after the wound 
is finally closed and the temperature Is 
raised to allow the protoplasm to resume 
its functions. This explains why a reason- 
ably strong patient, after a thigh amputa- 
tion by this method, can immediately 
return to the ward and eat a full meal as 
though nothing had happened, and, in 
general, why this anesthesia offers a 
radically new approach to the idea of 
accomplishing an operation while main- 
taining a constitutional condition as if 
there had been no operation. Since shock 
is non-existent, the duration and degree 
of tissue trauma are immaterial, and the 
essential factor is the state of the wound 
when normal temperature and blood flow 
are restored. Anesthesia of protoplasm, 
in contrast to nerve anesthesia, is said 
to be a factor in preventing shock; shock 
is also lessened by the diminished tissue 
necrosis, diminished bacterial growth and 
the diminished absorption from the local 
site because of the vasoconstriction brought 
about by refrigeration. 

Infection and Edema. There is marked 
inhibition of infection and edema. This is 
in line with the familiar preservation of 
tissues in an icebox for days or weeks. 
Tissue devitalization, infection and shock 
are inhibited in proportion to the degree 
of reduction of temperature.'* The progress 
of gangrene and sepsis is markedly in- 
hibited by the application of cold. In 
these cases a tourniquet and refrigeration 
can be applied for as long as twelve hours 
or longer without progress of infection or 
gangrene and with first intention healing 
following amputation. However, reduction 
in temperature does not avert amputation 
when devitalization of a part has once 
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occurred. It has been interesting to observe 
that when gangrenous limbs are exposed 
to ordinary room temperatures after re- 
frigeration, gangrene progresses rapidly. 
A return to decreased temperature slows 
the process. The preservation of tissue 
vitality, the bacteriostatic action of cold 
and perhaps the high oxygenation of the 
blood and tissue fluids may explain the 
noticeably high resistance to infection in 
these cases. It has been shown many times 
with refrigeration anesthesia, that ampu- 
tations at mid-thigh levels or higher, with 
the cutting of large muscle masses, are not 
necessary since recovery has been obtained 
following amputations at lower levels, even 
when lymphangitis or actual pus extended 
far above the incision. This success has 
been obtained both with and without 
sulfonamide drugs. This may be credited 
to refrigeration, but probably the drugs 
will be used as a routine in such cases. 

Edema may be detrimental because of 
tension on sutures, by furnishing a culture 
medium for bacteria and especially because 
of pressure on an already feeble capillary 
circulation. It has been effectively checked 
by cold. 

Healing. Most wounds from refrigera- 
tion amputation when tightly closed heal 
per primam, and the percentage of first 
intention healings is comparable to that 
after similar operations done under other 
anesthetics.’ It has been emphasized, how- 
ever, that refrigerated incisions heal more 
slowly than others, because of the known 
tendency of cold to inhibit agglutination 
of wound surfaces as well as an arrest of 
all other healing processes. Therefore, 
instead of the usual alternatives of prompt 
primary union or a breakdown followed by 
granulation, the surgeon encounters a new 
phenomenon, namely, a wound healing 
strictly per primam but requiring a multi- 
ple of the usual time. The skin sutures 
must not be removed until after the fif- 
teenth or twentieth day." It is impossible 
to force an activity of tissue beyond the 
limit set by its blood supply. Raising the 
temperature of the stump as rapidly as 
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possible promotes rapid healing, but this 
is not justifiable because of the risk of in- 
curring sloughs. Slow healing is better 
than no healing at all. Postoperative wound 
drainage is usually more profuse, since 
refrigeration inhibits the agglutination 
of the wound margins. It has been ob- 
served that a raise in postoperative tem- 
perature after an amputation performed 
under refrigeration anesthesia is not as 
prolonged as after amputation under spinal 
anesthesia. 


INDICATIONS 


Broadly speaking, refrigeration therapy 
has been advocated for three types of 
surgical lesions of the extremities: pe- 
ripheral vascular disease with circulatory 
insufficiency, uncontrollable limb sepsis 
and severe trauma of the limbs with circu- 
latory impairment. Arteriosclerotic gan- 
grene has been the most frequent lesion in 
which refrigeration anesthesia has been 
used. Two distinct types of patients have 
been treated. When amputation is in- 
evitable in non-toxic patients in poor 
general condition, the application of a 
tourniquet and refrigeration have provided 
a quick, satisfactory anesthesia within 
several hours, accompanied by minimal 
reaction to the operative procedure. On 
the other hand, if spreading sepsis pre- 
dominates in the arteriosclerotic limb, 
permanent and continuous refrigeration 
may be employed for a period of days while 
the general condition is being improved. 

There are many cases of early gangrene 
of the toes or a part of the foot due to pe- 
ripheral vascular disease, especially among 
diabetic patients, in which a high amputa- 
tion seems entirely too radical to the 
patient or to his relatives and consent is 
refused. Partial refrigeration of such an 
extremity, that is, chilling it by surround- 
ing it with ice bags or cracked ice without 
the use of a tourniquet, has proved to be of 
therapeutic value. The metabolism in the 
extremity is retarded to the point that the 
gangrene may be checked and collateral 
circulation may have time to become 
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established.‘ Richards doubts if any col- 
lateral circulation can be obtained by 
refrigeration.2!_ If imfection is_ present, 
this partial refrigeration inhibits bacterial 
growth, thus eliminating the spread of the 
infection. This method, especially when 
combined with the treatment of the pe- 
ripheral vascular disease and the control of 
the diabetes, if present, may prove of the 
greatest value in limiting many amputa- 
tions to the local area of gangrene or at 
least to the lower extremity instead of the 
routine thigh amputation as practiced by 
the majority. 

Frequently, diabetic or arteriosclerotic 
patients have been so debilitated or so 
weakened by sepsis that they were poor 
operative risks. Many of them, sorely in 
need of amputation, have been allowed 
to die because experience and judgment 
warned against operation. Others have 
been so badly infected that their lives 
could be saved only by ridding them of the 
infected member. In these cases it has 
been the custom, in the past, to do a quick 
guillotine amputation in the calf, intend- 
ing, if the patient survived, to do a finished 
amputation later, above the knee. Many 
ot these stumps became infected, fre- 
quently with the gas bacillus. The patient 
frequently may go into diabetic coma or 
develop a generalized sepsis and die in 
spite of all therapy. It is in such cases that 
the tourniquet and refrigeration have been 
particularly valuable. The tourniquet stops 
absorption, while refrigeration imbhibits 
cellular metabolism and retards bacterial 
action. Preoperative treatment is then of 
some benefit. A finished amputation at a 
site of election can then be done without 
much fear of stump infection. The absence 
of shock gives the patient a better chance 
to survive. 

If the infection is very severe and threat- 
ening the life of the patient, the tourniquet 
may be placed above the site of infection 
and the part refrigerated for hours or even 
days. The simple packing in ice will often 
transform both local and general conditions 
and may check pain and the advance of 
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sepsis for perhaps several days.4 When 
necessary, the tourniquet can give a still 
more decisive result, obviating the need 
for morphine and the waste of time and 
strength in preparing for operation. If 
applied promply by anybody on the resi- 
dent staff, it will within a few hours permit 
an amputation without other anesthesia 
and with minimal shock. If the condition 
Is so extreme as to make any opera- 
tion inadvisable, the limb can be left for a 
few days or can be harmlessly amputated 
or disarticulated anywhere below the 
tourniquet in order to reduce the mass to 
be kept refrigerated. Later, when the 
patient’s condition is improved to the 
point of standing an amputation, a second 
tourniquet may be applied about the 
thigh and refrigeration carried this high 
for two and one-half or more hours and 
the extremity removed. If this technic is 
carried out, the first tourniquet must 
never be removed. 

Refrigeration offers advantages for nearly 
all cases of severe wounds of the extremi- 
ties. Prevention and treatment of shock 
may be sufficient indications; surgical 
anesthesia is a valuable by-product. The 
suffering and blood loss from periodic 
loosening of an emergency tourniquet can 
now usually be avoided. Certainly, external 
applications of heat should never be used 
in conjunction with a tourniquet. Simple 
measures can and always should be 
instituted to help cooling whenever a 
tourniquet is applied. This is especially 
important in hot environments. Refrigera- 
tion anesthesia undoubtedly is destined 
to increasing use under civilian conditions 
as well as in war. In trauma of the limbs, 
for instance, which is common in war, 
refrigeration anesthesia may be of special 
service, not only in amputation, but also 
in the control of hemorrhage, pain, pro- 
gressive shock and infection during trans- 
portation of the patient when adequate 
treatment cannot be applied on the spot. 
The methods of refrigeration anesthesia 
are being standardized. In the New York 
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City Hospital a controllable electric re- 
frigeration apparatus Is in use.” 

In badly crushed extremities, shock, 
often of an extreme degree, is present 
as the result of hemorrhage and absorption 
of histotoxins from crushed tissues. When 
a limb is so crushed that amputation is 
inevitable, the immediate application of a 
tourniquet and the packing of the limb in 
ice is advised.* This checks the shock and 
retards bacterial growth. It permits the 
surgeon a few hours to give the patient a 
transfusion and otherwise prepare him for 
amputation. Finally, the amputation can 
be performed without shock and without 
any other. anesthetic agent whatever. 
McElvenny”* reported a case of traumatic 
amputation in which ice was used pre- 
operatively for fifty-eight hours without 
a tourniquet. The patient survived a 
bilateral thigh amputation. 

Military Wounds. Allen and Cross- 
man” have stated that tourniquet re- 
frigeration provides freedom from pain, 
hemorrhage, shock and infection and 
allows either an immediate operation 
without other anesthesia or long defer- 
ment of operation without harm, if such 
a step is indicated. It is emphasized that 
the safe period for the application of the 
tourniquet is greatly lengthened by re- 
frigeration. Refrigeration is usually avail- 
able on naval vessels, and a 200-pound 
apparatus can be operated by the motor 
of a truck which will refrigerate four to 
six limbs simultaneously.1! Bowers!* has 
related favorable experiences in the treat- 
ment of patients with vascular trauma of 
the extremities encountered in a station 
hospital. He found the fluorescein circula- 
tion time test to be of value in the estima- 
tion of circulatory adequacy in refrigerated 
limbs. Criteria of failure of compensatory 
collateral circulation were listed. 

Miscellaneous. Holman" suggests that 
in cases of limb trauma accompanied by 
concussion of the main artery with sub- 
sequent segmental arterial spasm, initial 
refrigeration enhances the survival of 
such a limb. In the immersion-foot syn- 
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drome, the principle of refrigeration has 
been employed to provide therapeutic 
cooling of hyperemic painful feet during 
the early stages. Such cooling without 
actual refrigeration has also been found 
useful in cases of frostbite. 

Refrigeration anesthesia for skin grafting 
opens a new field for the use of reduced 
temperature in surgery. Mock’ reported 
twenty-seven cases requiring small or 
multiple small split thickness skin grafts 
in which this method was used. Pinch 
grafts could be removed equally well, 
although none were attempted in his 
series. His results were reported as very 
satisfactory. 


TOURNIQUET 


The use of a tourniquet is one of the 
great controversies in medicine. Most 
objections have centered about three 
points: The local asphyxia of the tissue 
distal to the tourniquet, the damage to 
the tissues compressed by the tourniquet 
and the shock produced by the release of 
the tourniquet. While there has been 
insufficient investigation to establish or 
refute these objections definitely, animal 
experiments have shown that bloodless 
extremities can survive twelve to fifteen 
hours at room temperature, without nec- 
rosis.4° Crossman, Allen!® and their co- 
workers reported one badly ulcerated 
human leg that had a tourniquet applied 
for six hours without apparent damage. 
Several days later this leg was amputated 
and pathologic examination likewise failed 
to demonstrate any damage from the six 
hours asphyxia. Direct pressure does injure 
tissues. The amount of damage depends 
on the tension, the elasticity and the width 
of the tourniquet. Naturally, only sufficient 
tension should be applied to stop the flow 
of blood. Elastic materials are less harmful 
than cords or other materials that will not 
expand. Except in the arm, where there 
are many nerves without much tissue 
padding, a narrow zone of constriction is 
preferable. Serious systemic shock has 
been produced by the release of a tour- 
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niquet that has rendered large masses 
of tissue bloodless for a long time. The 
histotoxins that form in asphyxiated tissues 
during the usual time a tourniquet is 
in place are insufficient to do this.4 Badly 
traumatized tissues that have impaired 
local resistance are an exception. Here a 
tourniquet must be used guardedly unless 
it is m conjunction with refrigeration. 
Reduced temperatures obviate all the 
objections to tourniquets because the 
compressed or asphyxiated cells are at 
rest and are not throwing off waste 
products." 

The material for a tourniquet should 
be most elastic pure rubber tubing and 
the width should be the narrowest possible 
(perhaps 1.25 cm.),” because the wide 
bands in common use do not reduce the 
pressure needed at any one point but 
merely widen the zone of possible injury. 
Allen? and others state that the tightness 
must be sufficient to stop all flow of blood. 
In experiments, excessive tightness has 
proved to increase damage and danger, 
but there are no means of measuring the 
tension. It has been necessary that the 
errors should be on the side of excess and 
there has as yet been no clinical complica- 
tion from this cause. The grossly exag- 
gerated fears which prevail concerning the 
tourniquet have doubtless been due to the 
use of excessively tight, broad, inelastic 
bands, aggravated sometimes by elevated 
temperature. 

These causes explain most of the un- 
favorable clinical effects attributed to 
tourniquets, such as paralysis, contrac- 
tures, atrophies and tissue devitalization. 
There is reason to believe that a human 
limb can survive the stoppage of blood 
supply for as long a time as an animal’s 
leg, namely twelve hours or more at 
ordinary temperatures.” After such a long 
period paralysis is mevitable, but it is 
transitory if the tourniquet has been 
properly applied, and the sequelae men- 
tioned do not occur. This high resistance 
of a sound limb does not prove absence of 
injury. After such long asphyxia the 


« 


New Series Voi. LXX, No. 2 


secondary inflammation is severe, and weak 
points such as recently healed wounds or 
tissues in the grasp of the tourniquet 
may break down. Even with shorter 
asphyxia, fresh wounds and _ infection 
create a highly dangerous complication, 
so that the devitalization may then be 
sufficient to threaten loss of the limb or 
even of life. The danger of constitutional 
shock increases with the mass of tissue 
ligated and the duration.'?!° Therefore, 
these complications combine with the 
previously mentioned mistakes to give the 
tourniquet its bad reputation. In practical 
surgery there are two ways of avoiding 
these complications while obtaining the 
benefits ot the tourniquet. One method 
has been emphasized especially by Cross- 
man,!° namely, a permanent tight tour- 
niquet can be placed on a limb which is 
known to require amputation. The patient 
can thus be spared pain, hemorrhage, 
shock and infections, and the limb can be 
removed at or above the tourniquet when- 
ever the care of a surgeon is obtainable. 
The decomposition of the part below the 
tourniquet does not endanger the patient, 
so long as the tourniquet remains tightly 
in place. 

‘he tourniquet consists of two turns 
of a rubber tube to create the narrowest 
possible zone of compression. The clamp 
holding the two ends is kept from pressing 
on the skin by means of a gauze pad. 
Correct application of the tourniquet Is 
one of the important details. As has 
been stated, empirical judgment has thus 
far been the only guide for the degree of 
tension, which should be the least that 
will positively stop all blood flow. There- 
fore, in some arteriosclerotic cases or in 
shock, this tension may be less than in 
the normal and much less than in a hyper- 
tensive patient. The rule that a tourniquet 
must not be applied to a diabetic or 
arteriosclerotic limb has been set aside 
by cold.1 Just as the vessels of normal 
animals can tolerate a tourniquet for a 
day or two, so also the clinical experience 
thus far has shown no signs of serious or 
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lasting damage to the most arteriosclerotic 
diabetic vessels by constriction up to 
five hours at a temperature near freezing.! 
But as excessively tight ligations produce 
ulcerations, paralysis and thrombosis in 
animals, similar consequences may reason- 
ab y be expected in humans. The practical 
experience indicates, however, that the 
margin of safety for these comparatively 
brief periods of only a few hours in pa- 
tients, is so wide that there need be no 
extreme fear in applying a tourniquet 
with any reasonable care.'° 


REFRIGERATION 


The first clinical employment copied 
the procedure used in animals, by having 
the patient sittmg up or propped up at a 
sufficient angle to allow the leg to be 
immersed in ice water to a level about one 
inch above the tourniquet. The advantages 
of this method were that the cold was 
maximal, reached every part of the skin 
and yet could not freeze the tissues. Next, 
weaker patients were allowed to lie with 
only a slight elevation of the head of the 
bed, and with the protection of a rubber 
sheet, the leg or thigh was placed on a 
layer of ice and covered completely with 
cracked ice. To obviate inconvenience 
and mess, a third step was taken by using 
ice bags. The thinnest and most flexible 
pure gum bags should be used, and three 
to five teaspoonfuls of salt added to each. 

It has been suggested that the limb be 
first surrounded with a few ice bags at the 
level chosen for the tourniquet. Within 
five to fifteen minutes the skin is chilled 
so that the application of the tourniquet 
may cause scarcely any discomfort. If 
the limb contains any important amount of 
non-infected blood, it may be elevated 
to drain out as much as possible and the 
tourniquet applied while it is vertical. 
Immediately thereafter, the limb is com- 
pletely buried in ice bags or cracked ice 
to a level several inches above the tour- 
niquet. Any pain or discomfort quickly 
subsides under the influence of cold. A pre- 
liminary morphine hypodermic or other 
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sedative may be helpful on account of 
nervousness in some patients; but as far 
as anesthesia is concerned, no drugs are 
required. Whiskey is a good sedative for 
elderly arteriosclerotic patients. 

Tests of the refrigeration should be 
made by occasionally inserting an ordinary 
laboratory thermometer between the var- 
ious ice bags and the skin. Readings slightly 
above or below 5°c. assure the desired 
combination of adequate chilling and 
safety against actual freezing. A simple 
special apparatus for this purpose may be 
used but the use of ice or ice bags will 
permit of trials in any hospital or even 
under makeshift emergency conditions. 


ANESTHESIA 


It has been noted that the time required 
for complete through-and-through anes- 
thesia varies with the depth of tissue. 
It may possibly be as short as one hour 
for an emaciated shin or as long as five 
hours for a rather thick thigh. If it is not 
possible to cut the sciatic nerve at mid- 
thigh without attracting the notice of the 
conscious patient and without any change 
in pulse or blood pressure, there has been 
something wrong in the method of pre- 
paration. This physiological blocking of 
nerve conduction by reduction of tempera- 
ture has some evident advantages over 
drugs employed either locally or sys- 
temically for this purpose. 


OPERATION 


It is assumed that the tourniquet has 
been placed at the lowest level which will 
permit of preparing a sterile operative 
field and also not impede the sawing of 
the bone or other procedures. In the 
operating room the limb is removed from 
its nest of ice bags or cracked ice and the 
sterilization and operation completed as 


usual. No extraordinary haste is demanded, 


because the chilled tissues remain cold 
during an ample time for an ordinary 
operation. A rise of temperature does not 
affect the anesthesia, which is still thor- 
oughly maintained by anoxia, but it is 
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inimical to the perfect preservation of 
tissues and avoidance of subsequent shock. 
If saline solution is to be used for sponging 
or other local purposes, it should be iced. 
For any particularly long operation the 
limb may be kept on a bed of ice bags. 
Contrary to usual custom, the cooler the 
atmosphere of the operating room the 
better; and there is even the possibility 
that for operations lasting one to several 
hours the windows might be opened in 
winter or artificial cooling provided in 
summer.’ 

When all is m readiness for closure of 
the. wound, the tourniquet is released. 
Circulation returns promptly, in a degree 
proportioned to the existing arterial supply, 
and bleeding points, usually eight or ten 
in number, can be caught and ligated. 
The anesthesia then continues at least 
long enough for convenient completion 
of suturing. 

Our experience has corroborated Allen’s 
findings as regards the condition of the 
tissues seen in stumps of legs amputated 
under refrigeration anesthesia. The skin 
is blanched but fresh. The muscles are 
bright red and have a fresh appearance. 
The blood vessels are wide open, and when 
the tourniquet is removed fresh red blood 
flows freely from them, indicating the 
absence of all thrombosis. As stated by 
Allen:? “The tissues have the appearance 
of a leg of beef which has hung in a 
refrigerator for days.” 


DRAINAGE 


The technic employing silk or cotton 
without drainage is the ordinary rule, 
but anything from small drains to a wide- 
open wound may be adopted, according to 
the degree of infection. Unfavorable tissue 
reaction to drains is prevented by cold. 
The character of the discharge, also, is 
noteworthy. Even if it is dark, thick or 
putrid at the outset, it soon changes to a 
profuse, thin, serous liquid, colored bright 
pink with hemoglobin. Cold prevents 
sealing of the wound edges and pocketing 
of exudate. Closely apposed flaps thus 
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may remain ununited and irrigated from 
within as long as chilling is continued. 
Whenever it is desired to stop the drainage, 
elevation of the temperature results in 
rapid agglutination of the margins of the 
wound.’ 


NECROSIS 


The theory of this point is that nothing 
can be done to increase greatly the supply 
of blood, but reduced temperature can 
greatly reduce the need of the tissues for 
oxygen and food. Fears of a corresponding 
contraction of arteries reducing the blood 
flow have not been substantiated. Also, 
a reason should be found for the familiar 
gangrene or failure of healing in amputa- 
tions below the knee, even when the un- 
wounded calf tissues appear to be in no 
danger of gangrene. This reason may be 
found, theoretically, i postoperative in- 
flammation, with a demand for hyperemia 
which cannot be met by vessels barely 
adequate for ordinary nutrition.? Both 
the exaggerated inflammatory need and 
the ordinary resting need of the tissues 
for blood have been reduced by cold.':?48 
Therefore, necrosis may be prevented and 
sound healing obtained; if the circulation 
is inadequate, necrosis is limited and slow, 
and re-amputations are easily performed 
without deaths. There is thus greater 
freedom in selecting low levels of amputa- 
tion if desired for either local or systemic 
reasons.” | 


THROMBOSIS 


Spreading thrombosis, sometimes ex- 
tending rapidly up a limb and entailing 
a correspondingly rapid gangrene, has 
been found to be due to damage of the 
vessel walls, arising from bacterial action 
in infectious cases, from lack of nutrition 
and oxygenation in pure arteriosclerotic 
cases, or often from combinations of these 
two cases.! Cold acts directly to retard 
clotting as evidenced by the absence of 
coagulation in the ligated refrigerated 
limbs of animals.!* It is presumably due 
not so much to an inhibition of the clotting 
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process as to a preservation of the vessel 
walls by cold. As bacterial activity is also 
prevented or retarded the danger of throm- 
bosis should theoretically be .avoided or 
minimized. This expectation seems to be 
fulfilled by the absence of any sign of this 
danger in the reported experiences thus 
far. This principle may, therefore, prove 
useful, in addition to heparin, for the 
treatment of other conditions in any 
accessible part of the body.' 

Several patients with deep venous throm- 
bosis of the lower extremities,’ all-candi- 
dates for ligation and division of the 
femoral vein, according to the usual 
requirements for such a procedure, have 
been treated by local chilling of the tissues, 
as reported by O’Neill.* All improved 
without further treatment. This observa- 
tion is not particularly convincing, since 
many such patients improve with rest 
alone. It may be of value, however, in 
suggesting that prolonged cold, with- 
out freezing, inhibits thrombosis. O’Neill 
stated, however, that his preference in 
the treatment of deep venous thrombosis, 
is still m interruption of a proper deep 
venous channels. 


AFTER-CARE 


The guiding principle of postoperative 
management has been to reduce the 
temperature to whatever extent may be 
necessary but to raise it as fast and as 
far as may be safe. Following operation, 
it has been recommended that refrigeration 
of the stump may be maintained by means 
of ice bags against a thin dressing, gradu- 
ally reducing the refrigeration over a 
period of several days. In patients with an 
adequate blood supply, there is no objec- 
tion to letting the stump return immedi- 
ately to normal body temperature. The 
abundant proot of normal healing in 
animals by this method has been duplicated 
in the small human experience including 
both. thigh and calf. But by means of 
temperature regulation a whole series of 
important new controls have become 
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available when needed, as noted by 
Allen :! 

‘“‘t, When there has been threatening 
signs of loss of vitality in wound flaps 
or mutilated tissues, the surgeon hereto- 
fore has stood helplessly by and watched 
slough. The sloughing is obviously due to 
a deficient nutrition, especially oxygen. 
There is no means for an immediate and 
effective increase of blood supply, but it is 
immediately possible to reduce the tissue 
metabolism to a level for which the existing 
blood supply is adequate. When necessary 
the temperature can be lowered to a point 
at which tissues can survive for a con- 
siderable time without any circulation. 
Some experiences indicate that such control 
can actually be maintained during the criti- 
cal period until the circulation improves. 

“2. If operation, shockless in itself, 
has left damaged tissues which may set 
up postoperative shock, especially in a 
weak patient, this danger period can be 
bridged by temperature control. Shock 
production by tissues is inhibited in 
proportion as their temperature is reduced. 
The temperature may be raised gradually 
accordingly as the local tissue vitality and 
the constitutional state may permit.” 

“3. A fundamental problem of surgery 
is created by the tendency of wound 
edges to agglutinate and thus seal up col- 
lections of fluid which are liable to become 
decomposed or infected. With refrigeration 
just as with other forms of anesthesia, 
it has proved possible to close wounds 
completely without drainage under favor- 
able conditions, as in the thigh.}:2341 
But diabetic or arteriosclerotic Jimbs com- 
monly present special difficulties, because 
of the dangers of pressure from close 
coaptation of the edges, while drains have 
recognized disadvantages including the 
irritant action of the foreign body. It is 
known from animal experiments that the 
most active of all agglutinating processes, 
namely, that the peritoneal surfaces and 
especially of the omentum, is completely 
inhibited by cold. Human _ operations 
have added the information that agglutina- 
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tion and drainage in wounds can be 
similarly controlled. For an undetermined 
length of time, certainly for a number of 
days, the wound margins can be kept 
healthy and in close approximation, yet 
not sealed. Discharge may continue abun- 
dantly; and even if it is dark at first 
because of the state of the tissue, it rapidly 
changes under cold. It cannot decompose 
or become infected because enzymes and 
bacteria are checked by the low tempera- 
ture. By raising the temperature at any 
time the wound margins can be made to 
agglutinate within a few hours and the 
exudate assumes the usual character or 
ceases.” 

Two definite errors have been responsible 
for any slight blistering or necrosis that 
has been encountered thus far. One was 
reduction of temperature to the point of 
actual freezing. The other was pressure. 
It is necessary to bear in mind that pres- 
sure Injures tissues, especially if they are 
bloodless and at abnormal temperature; 
and while there is remarkedly good tol- 
erance of the severe pressure of a tour- 
niquet for a considerable time, perhaps 
because of a protective influence of thor- 
ough chillmg, there is a possibility of 
ulceration from the minor pressure of ice 
bags or bandages. Although these dangers 
are readily avoidable and have not proved 
serious, they must be borne in mind.§$ 

Crossman, Ruggiero, Hurley and Allen,’* 
analyzed their results in 101 amputations 
with refrigeration anesthesia. lhe mor- 
tality rate in this series was 14 per cent. 
McKittrick® stated that the mortality 
rate in amputation for diabetic gangrene 
ranges from 13 to 80 per cent. Considering 
only the diabetic cases in the Crossman 
series, ten deaths out of forty-seven 
patients with an average age of sixty-five 
years, the mortality rate rises to 21 per 
cent. Glassner?? reported an over-all mor- 
tality rate of 38.8 per cent. Of these only 
two were due to operative interference 
which leaves a mortality rate of 11.1 per 


cent. 


~ 
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In our small series of twelve cases 
there were two deaths; the first was due 
to a pulmonary embolism on the seventh 
postoperative day, and the other was due 
to a streptococcic septicemia, the patient 
living sixteen days after operation. This 
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Pain is relieved in most instances after 
the application of cold, thus adding to 
the ease and comfort of the patient as 
well as facilitating preoperative prepara- 
tion. The postoperative period 1 is likewise 
free from pain, and the patient may carry 


TABLE | 


| | 
Hospital | Opera- | Age; Sex | Race; General Diagnosis 
Number 


Local Condition 


Gangrene left foot | 


Patient’s 
Condition | 


Operation Comments 


| Very poor | Left supracondylar | Stump incompletely 


16701 |4/22/44 | 78 | F W | Arteriosclerosis dia- | 
| betes mellitus | infection | amputation healed at discharge 
50651 |5/8/44 75 | M |. W | Arteriosclerosis dia- | Gangrene left foot | Fair | Left supracondylar | Healed per primum 
| | betes mellitus amputation 
92220 (11/18/43) 78 | F W | Arteriosclerosis pe- | Gangrene embolism | Poor Left supracondylar | Died 7 days, post- 
| ripheral vascular| femoral artery | amputation operative pulmon- 
| disease | | ary embolism 
22259 (3/16/44 | 79 | F W | Arterioselerosis di- | Gangrene right foot | Poor Right supracondy- | Healed per primum 
| abetes mellitus | lar amputation 
22259 2/4/43 7611 F W | Arteriosclerosis di- | Gangrene left foot | Poor | Left supracondylar | Healed per primum 
betes mellitus amputation 
89377 |10/5/42 | 56 | M W sfArteriosclerosis vas-| Gangrene left foot Poor | | Left supracondylar Lymphangitis and 
| cular disease | lymphangitis | amputation | cellulitis stump 
| | skin grafting 
89424 !10/5/42 | 59 | M W sArteriosclerosis Gangrene left foot | Fair Left supracondylar | Healed per primum 
| amputation 
36338 (3/15/43 | 38 | F | W- | Arteriosclerosis dia- | Gangrene left foot | Very poor | Left supracondylar | Died 16 days post- 
| | betes mellitus ascending lym- | amputation | operatively strep- 
phangitis | | tococcic septicemia 
25840 {6/28/44 | 54 | Mi W | Bronchial asthma | Gangrene right foot | Poor | Right supracondy- | Slough of stump 
| peripheral vascu- | lar amputation 
| lar disease | | | 
25840 |7/7/44 | 54 | M W | Bronchial asthma} Slough stump | Poor | Amputation lower | Healed per primum 
peripheral. vascu- | | | 1¢ right femur 
lar disease | 
290496 (7/19/43 | 67 | F W | Arteriosclerosis dia- | Gangrene right foot | Poor | Right supracondy- | Healed per primum 
betes mellitus lar amputation 
29406 Arteriosclerosis dia- Gangrene left foot | Poor | Left supracondylar | Healed per primum 


0/3/44 68 | F W 


betes mellitus 


amputation 


leaves an over-all mortality rate of 16.6 per 
cent. All of our patients had supracondylar 
amputations, performed according to a 
modification of the Callander technic. 


(Table 1.) 


SUMMARY 


The use of refrigeration anesthesia for 
major amputations of the limbs is a sound 
surgical procedure. It is applicable in 
particular to the poor risk patient since 
there is scarcely any shock accompanying 
the procedure. It is possible to perform 
major amputations safely with this form 
of anesthesia in what formerly were hope- 
less cases because of debility or septicemia. 
It lowers the incidence of stump infections 
in those patients requiring amputation 
because of infection. 


on without missing a meal. This is espe- 
cially important in diabetics as the diet 
and insulin do not have to be changed. 

There is ease and quickness of operation 
in these cases. Poorly nourished tissues 
may be saved although refrigeration will 
not restore devitalized tissue. Edema and 
drainage may be controlled postoperatively 
when necessary. There is also a reduction in 
the incidence of thrombosis and embolism. 

This method of anesthesia is also valua- 
ble in severe crushing wounds of the 
extremities or other injuries that require 
amputation. 

This form of refrigeration is not intended 
to supersede other forms of anesthesia 
when the general condition of the patient 
is good, but is a valuable adjunct in the 
treatment of the poor risk patient. 


— 
| 
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IN a severely shocked patient whose blood pressure is already low, a 
further fall may lead to a cerebral anaemia of such degree as to depress the 
vital centres beyond the limits compatible with life. Therefore, it is ab- 
solutely contraindicated to administer a spinal anesthetic to a wounded 
patient who is suffering from shock. 

From “Surgery of Modern Warfare” edited by Hamilton Bailey 


(Williams & Wilkins Company). 
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HYPOPROTEINEMIA IN SURGERY OF THE THORAX 


Martyn C. RATZAN, M.D. 
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VALUATION of protein levels in 
chest surgery has not received as 
much analytical attention as in the 

field of abdominal operations. With the 
increasing value and realization that a low 
blood protein level is not only of metabolic 
interest but also a factor of operative 
morbidity and even mortality, much such 
investigation into protein shift, levels, 
and dynamic chemistry has been studied 
in the past three or four years. 

The concepts of Donnan equilibrium, 
Starling’s Law of oncotic pressure, and 
even the réle of the liver as an active factor 
in protein dynamics have been altered not 
only in theory but also in its relations to 
therapy. 

Recent, work suggests that protein mole- 
cules will even diffuse through cellular 
membranes maintaining a balance between 
intrinsic cellular metabolism and the cellu- 
lar fluids bathing them. The clinical 
application of this experimental fact has 
far and wide reaching implications. 

The value of protein maintenance in 
normal wound healing with its attendant 
fibrmogen necessity, and even the non- 
specific globulin and albumin aids to 
immunological response and local tissue 
healing has been rather voluminously 
reported. Clinically, a total protein value 
of below 5 Gm. per cent will find healing 
markedly impeded; and as one goes down 
the scale gaping of fascial planes, hernia- 
tion, and finally evisceration are the 
inevitable aftermaths. 

The attendant cardiorenal dysfunction 
below a total protein value of 5 Gm. per 
cent and an albumin value of below 3.2 
Gm. per cent will yield a final anasarca. 
Even a patient who is a good surgical risk 
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undergoing an emergency appendectomy 
with attendant little trauma will still 
demonstrate postoperatively a fall of 
protein varying from 1 to even 114 Gm. in 
the first forty-eight hours. All things being 
equal, he will resume his normal protein 
balance in about ten days. However, even 
here, the incalculable but ever present loss 
of protein from operative trauma, minimal 
though it may be, to a serous membrane 
(the peritoneum) is evidenced by the 
oft-repeated above findings. The more 
severe the operation the more the post- 
operative drop, though most operative 
procedures without excessive loss of blood, 
postoperative fistulas, or drainage of the 
peritoneal cavity will usually stay above 
the critical protein levels before mentioned. 
It is well to remark that in all cases that 
because of the small molecular weight and 
its twofold greater abundance the albumin 
is always the first fraction that is observed 
lost, and also the figure that has finally 
gone the lowest. The globulin factor itself, 
increasing as it does with infections, will 
usually make its evaluation in protein 
shift and levels difficult in the integration 
of this protein inbalance. 

Realizing the import of all factors in 
their inestimable and imponderable value 
in safely guiding a patient through his 
hospital stay with a difficult operation 
and intricate postoperative care, protein 
metabolism and its implication to thoracic 
surgery have been studied. 

Surgery of the thorax differs in many 
respects from general, and specifically, 
abdominal surgery. Though it be true that 
technical skill, anatomical familiarity and 
clinical judgment must be tempered by 
diagnostic conundrums in both cases, yet 
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there is a distinct schism between the two 
fields. 

A laparotomy entails no problem of 
disturbed physiology of vital organs and 
the unpredictable etfects on different indi- 
viduals with the same procedures. Medi- 
astinal shift with its attendant effect on 
the cardiorespiratory mechanism, the ex- 
posure of extremely large serous surfaces 
to air trauma, and increased (atmospheric) 
pressure, the prolonged nature and time of 
operation of all intrathoracic operations, 
the interference continually with vital 
tissues in their normal balance and con- 
ductivity of fluid flow »ud mpulse trans- 
mission, the necessity for positive pressure 
anesthesia with its coincidental effect on 
medullary centers and cerebral anoxemia, 
the repeated chronicity of most thoracic 
operations which are seried investigations 
and the attendant poor morale and physical 
condition of the patient—all these make 
every factor, even though minute, of 
infinite Import in chest surgery. 

Attempting to anticipate blood loss by 
transfusion preoperatively and on the 
table, using wet hot towels, skin protection 
to reduce surface fluid loss and minimize 
infection, plus anesthesia by intratracheal 
insufflation to control respiratory quotient 
and balance are means adopted to over- 
come a necessary nitrogen inbalance. 
Exactly what demands are made on 
protein reserve in the liver, body tissues, 
and circulating blood volume by fluid 
shift, terrific metabolic needs with attend- 
ant breakdowns of non-storage, vital organ 
needs in thoracic surgery is hard, or at 
times impossible to calculate, and even 
arbitrarily to anticipate. Particularly ts 
this true when one realizes that all of 
these illnesses being chronic, there is 
necessarily some degree of amyloidosis 
and fatty degeneration of the liver and 
other potential storage depots. Such livers 
and tissues thus store and metabolize less 
protein even when an abundance Is given 
them at some future date. Liver function 
tests with the Congo red, hippuric acid, 
prothrombin, cephalin or blood protein 
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levels are only relatively accurate when one 
realizes the immense reserve of such organs. 

Rapid replacement of protein is, how- 
ever, still all too frequently an emergency. 
It is difficult for one to realize that a 
thoracotomy tube draining an average 
acute empyema or postoperative pleural 
effusion will remove a sizeable amount of 
protein from the blood in twenty-four 
hours. The average amount of protein will 
vary from a minimum 3.6 per cent to a 
maximum of 7 per cent. The quantity of 
fluid varies from 350 cc. to as much as 
4,000 cc. daily in postoperative effusions 
depending upon the type of operation, 
degree of atelectasis, previous protein 
inbalance, fluid loss and replacement dur- 
Ing operation and complications post- 
operatively which ensue. This loss of 
pleural fluid and the outpourings of all 
serous surfaces is probably one of the 
largest factors in the role of hypopro- 
teinemia in chest cases. Particularly, one 
must realize that ascitic fluid will vary 
from 1 to 3 per cent depending upon the 
length, type, and extent of hepatic cirrhosis, 
whereas all pleural effusions vary from 
twice to three times this amount continu- 
ally. A patient postoperatively who has a 
pleural effusion of 2,500 cc. drained off or 
even left in the chest cavity has a loss of 
almost half of the circulating blood protein. 
Replacement by exogenous sources must, 
therefore, be incessant since endogenously 
it can be supplied only as an emergency 
or replacement therapy. 

Checking the urinary albumin we know 
that for every Gm. of albumin in the urine, 
30 Gm. of body proteins must be broken 
down. Thus the blood protein value is of 
sheer necessity the difference all too 
frequently between autonomic cannibalism 
and bodily survival. In extreme cases this 
progressive depletion of circulating blood 
protein due to the continual loss of protein 
from weeping, inflammatory and secreting 
surfaces continues. Then the liver falls 
into a vicious cycle of adding to its already 
overtaxed vital reserve the necessity of 
increased formation of albumin and globu- 
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lin. The source of added protein increment 
now comes from endogenous breakdown 
and frenzied, forced exogenous intake. 
The inevitable happens as witnessed in 
Cases 1 and x11. ‘Ihe progressive down- 
hill courses of these patients are paralleled 
by their increasing hypoproteinemias. Once 
these inflammatory processes in the pleural 
cavity are well under way and protein 
inbalance obtains, restoration of normal 
values are most difficult to restore and 
maintain despite intravenous amino acids, 
plasma and high protein diets. 

The balance of protein is obtained 
roughly through the interplay of four 
factors: (1) The exogenous source (food); 
(2) the synthesis of albumin, globulin and 
fibrinogen by the liver after protein 
breakdown and amino acid splitting; (3) 
loss of protein through increased metab- 
olism and pathological continued in- 
flammation (effusion and empyema), and 
(4) the excretion, mainly urinary albumin. 

In thoracic surgery all of the above 
factors are vitiated. Even before operation 
and sometimes the immediate decisive 
factor for rapid recourse to operation are 
the peculiar pathological processes in the 
thorax along with its mmnion, hypo- 
protememia. For if the patient has. a 
cancer of the esophagus the food intake is 
diminished, the liver is affected as part of a 
malignant toxic depression, and so protein 
imbalance effected. The kidney’s excretion 
is now impaired since liver formation of 
urea is diminished, and with diminished 
protein a lowering of the oncotic pressure 
in the blood obtains. Fluid resorption in 
the tubules now is faulty. Finally, with 
this progressive damage to the kidney, 
loss of albumin accurs. Here, we have a 
progression of events involving merely a 
conducting tube (esophagus), but with 
a thoracic location. Operation of a patient 
with this condition adds the problem of 
opening a thorax with further loss of 
pleural surface, blood loss and all the 
superimposed factors, which further push 
the patient down the road toward an 
increasing hypoproteinemia. 
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The chronic cases with draining pleural 
surfaces offer a divergent problem. Here 
one can assume that a thoracotomy tube 
will drain an overall average of from 1,000 
cc. per twenty-four hours, for the first 
three or four days after its introduc- 
tion into the offending thoracic fluid 
accumulation. 

With a minimum protein of about 4 
per cent the patient is losing per day a 
protein content equivalent to between 
500 to 600 cc. of circulating blood volume 
per day, or roughly 10 to 12 per cent of his 
total plasma protein. Normal protein 
values of 714 Gm. per cent obtaining, it 
could take some sixty hours to reach a 
critical level of 5 Gm. per cent were it not 
for replacement by liver and tissue cell 
protein reserves. 

However, these endogenous sources 
supply only a small, and at that, a transient 
replacement. With the obvious poor gastro- 
intestinal digestion and assimilation of 
such debilitated or postoperative patients, 
but little exogenously of protein content 
will help this increasing negative nitrogen 
balance. 

‘lhe use of blood transfusions, plasma, 
amino acids by mouth or parenterally, 
must be employed to augment protein 
intake. By far the most expedient and 
economical protein replenishment is intra- 
venous or intramedullary use of amino 
acids. Amino acids for usage are divided 
into two classes, both being digests of 
10 per cent casein. One is an acid hydrolysis 
with the addition of tryptophane to the 
final product and the other is an enzymic 
digest; the latter needs no addition of 
tryptophane but offers the disadvantage of 
possible side and allergic reactions through 
the presence of peptones and polypeptides. 

The amino acid therapy consists of 60 
to go Gm. daily given through the intra- 
venous route. If the enzymic preparation 
is given, the sugar concentration in the 
diluting fluid must be higher than any 
hydrolytic preparation of amino acids. 
As a general rule a 10 to 14 per cent 
coverage of glucose in saline in resultant 
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TABLE I* TABLE I* (Continued) 
Postoperative Postoperative 
. Preoper- Preoper- 
t 
ative | Immedi-| Follow- anve | Immedi-| Follow- 
| ately | ing ately ing 
Case I (W. H.) | Case X (M. V.) 
Albumin.............. 5.50 4.80 / 4.20 
Globulin........ 2.10 1.70) 2.00 
Thoracoplasty Th Case (W. 5.) 
Total protem......... | 7.50 6.60 | 6.00 Set | 
Globulin........ | 2.00 | 2.00 3.00 
Case III (J. G.) | | C | 
; ase XII (J. G.) 
| | Plastic revision of chest | 
Total protein......... | 8.50 6.25 | 8.00 | 
| Total protein......... | 6.80 | 6.00 7.20 
Ratio 2 ee 1.6 . 
Case IV (LL) | Globulin........ .| 2.80 | 2.00 | 2.70 
Plastic Revision of chest | | 7% | 
(Thoracoplasty) Closed th phd | 
Total protein 7.00 6.15 20 | 
Total protein......... | 4:40 3.00 
Case V (L. McK) | | 0.77 | 0.76 0.50 
Thoracoplasty Case XIV (C. R.) 
Total protein | 6.25 4.00 | 00 Open Thoracotomy 
| | ee 75 | 6.50 | 8.00 
| tag 1.00 | 2.00 1.50 | 2.50 3.00 
Case VI (L. J.) Case XV (S. R.) | 
Ant. Thoracoplasty | 
Total protein | 8 50 6.50 anny | 
| 5-75 Total protein......... 7.20 | 5.80 5.80 
Case VII (S. C.) | | 
Thoracoplasty | 
Total protein......... 7.00 5.50 7.00 * An analysis of the protein figures in the above table 
5.00 3.50 5.00 demonstrate several pertinent and definitive conclu- 
Globulin........ 2.00 2.00 2.00 sions: (1) All protein values drop postoperatively. 
Ee a ee 2.50 1.75 2.50 (2) Their return to normal or the normal level for that 
Case VIII (E. McG) | patient who has had a diminution in vital capacity and 
Thoracoplasty other organ reserve depends upon two things: (a) the 
Total protein......... 6.50 5.50 7.20 degree of damage to vital organs the patient has 
TTR L 4.00 4.50 4.20 already had due to his offending pathological condition 
Globulin.............. 2.50 2.00 3.50 or previous operative insults; (b) the type and severity 
SES 1.60 2.15 1.40 of operation instituted. (3) Seried operations such as 
Case 1X (M. K.) thoracoplasties of a three-stage nature place a much 
Thoracoplasty greater drain upon metabolism of the body, especially 
Total protein......... 5.00 4.50 5.50 protein, than is probably recognized since it will be 
Albumm..............|>.2.§0 2.50 3.50 noted that in such cases such a No. I, vi, v, VIII, X, a 
Globulin.............. 2.50 2.00 2.00 return to a preoperative protein balance does not 
IS Ratt ae ee 1.00 1.25 1.75 obtain. (4) Where patients have a loss of fluids and 
protein through draining thoracotomies or sinuses, loss 
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solution after the dilution with the amino 
acid preparation of an enzymic nature 
must be observed. With the hydrolytic 
preparations of amino acids, a 5 per cent 
glucose in saline or less may be used with 
impunity without untoward actions. In 
both slow drop of 40 per minute must be 
observed. By this amino acid administra- 
tion the average postoperative protein 
drop will be slowed and eventually return 
to protein balance of a positive nature. 
The evaluation of a positive protein 
balance may be done by juggling the blood 
protein levels daily against the twenty-four 
hour urinespecimen’s total protein content. 
The latter calculated as protein per unit 
specimen times the total amount of urine 
will give the daily protein loss in the body. 
Its replacement is completely necessary 
to keep total protein levels above the 
critical level of five, and an albumin level 
of three. In addition, some 114 Gm. per 
kilogram of body weight of protein orally, 
the liberal use of vitamin B and c must 
also be given for intestinal assimilation 
and balanced with vital organ function. A 
high caloric intake with a moderate fat 
composition must also be administered. 
Evidence of critical protein levels and 
patients with post-pneumococcic empye- 
mas transferred from medicine was one of 
the convincing factors in the justification 
and the investigation of protein metab- 
olism in thoracic surgery. Here the 
patient’s loss of protein into his own 
thorax was not recognized; and his subse- 
quent downward course not halted, and 
accordingly not properly treated. The 
entire fatal problem in these cases was 
blamed on the illness itself and the subse- 
quent attendant debility of poor oral 
ingestion of food intake. Postoperatively 


of fluid into the pleural cavity such as empyemas or 
pleural effusions preoperative protein normalcy takes 
an indefinite period of time to assume normality. 
Witness cases No. 1, U1, vi, 1x, xl, and x1. (5) Prog- 
nostication as to the ultimate fate of the patient may 
be correlated with rapid protein imbalance. When total 
protein falls below five and the albumin falls below 
three with a relative increase in globulin, reversing 
the A/G ratio, that patient’s ability to survive ceases 
as in the cases 1 and xill. 
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anasarca of our patients was also observed 
until a régime of calibrated protein re- 
placement was established. 

We are attempting in this article to 
demonstrate by an unpicked series of 
cases the defects in early recognition 
and treatment of protein imbalance. At 
this hospital all of our cases comprise the 
poor risks; the effects of mismanagement 
at other places of medical care, the patients 
who have had many and crippling oper- 
ations, the indigent who have been unable 
to secure proper care and sustenance 
between periods of medical attention, the 
gyriatric with their catabolic complica- 
tions, and the far advanced pulmonary 
tubercular patient. In-our series we have 
patients admitted with one kidney, bi- 
lateral tuberculosis, megalo-esophagus com- 
plicated with tuberculosis, thoracoplasties 
with thoracotomy drainage of empyema 
cavities, thoracoplasty complicated with 
carcinoma on the opposite side, and tuber- 
culosis with peptic ulcer. 

The thoracic surgical patients represent 
more possibly the single largest major 
group of chronically ill patients who may 
somehow be helped surgically. Concomi- 
tantly, the very nature of their illness 
represents one of the largest groups who 
can be helped most by attention to this 
insidious and incessant breakdown of 
body and tissue protein occurring through 
the prolonged severe nature of their illness 
and the corrective operations. 

This group of patients may be lumped 
into a classification of the pneumococcic 
tuberculosis designation with the compli- 
cations of these two pathological processes. 
It is to be reiterated that with this type 
of prolonged illness the patient will exhibit 
not only a faulty ingestion due to continual 
anorexia, but also poor assimilation’ of 
protein through constant debilitation. The 
vicious cycle thus obtains of a body injured 
by depletion of protem being unable to 
take care of the protein it so seriously 
needs. And then the addition of traumatic 
insults through operation is added. The 
following cases represent the series done 
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from January, 1944, to date. They run 
through the gamut of the minor surgical 
operation of a closed thoracotomy for 
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underwent a lobectomy expired due to 
complication of tremendous postoperative 
pleural effusion which depleted her protein 
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Fic. 1. Fifteen cases are charted for preoperative and postoperative total blood protein levels.: (1) All 
but four cases returned to normal preoperative values by two months. (2) Two cases which fell 
below the preoperative values after operation and continued downward expired. (Critical values of 
albumens below 2.50, total proteins below 4.50 obtained.) (3) Two cases did not return completely 
to preoperative levels because of intervening operative procedures. (4) One case w th bilateral 


advanced tuberculosis after cavernostomy still below normal. (Two weeks postoperatively 


of writing of paper.) 


empyema to the extensive operations of 
lobectomy and esophageal gastrostomy for 
megalo-esophagus. The two patients who 
expired in this series represent extreme 
instances of variation in the magnitude of 
surgical technic. The first. patient who 


time 


reserve below a critical level despite 
massive continual blood transfusion re- 
placement. Case xi1I represents the result 
of inadequate treatment of a pneumococcic 
empyema with the lack of recognition of a 
protein loss which the patient was losing 
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into his own chest cavity. The cases to be 
presented follow: 


CASE REPORTS 


Case 1. A thirty-nine year old white 
female had post-pneumonic right upper lobe 
lung abscess. Pneumonostomy drainages had 
been done. Following this, recovery obtained 
with the removal of tubes, closure of the ex- 
ternal wound and clinical and symptomatic 
improvement. The patient returned with a 
story of chills in the back, hemoptysis, bouts of 
dyspnea, and fatigue. 

Physical examination revealed a well nour- 
ished, robust, ambulatory, non-febrile non- 
dyspneic female. The trachea was in the 
midline. There was no cervical adenopathy. The 
apex beat was at the fifth interspace, mid- 
clavicular line, and there were no murmurs. A 
small cicatrix at the third interspace anteriorly 
on the right side was completely healed. 
Breath sounds and percussion note throughout 
both sides were essentially within normal 
limits. The extremities showed no clubbing, 
cyanosis or edema. 

Impression: A residual healed lung abscess 
cavity (lung cyst) of the right upper lobe. 

By means of standard x-rays of the chest, 
tomagraphic studies and bronchography, two 
cavities occupying the lower half of the right 
upper lobe and located about 14 cm. from the 
posterior chest wall were observed. 

The patient was operated in February for 
right upper lobectomy. A large epithelialized 
lung cyst communicating with a patent bron- 
chus in the right upper lobe was found and 
removed in toto as part of the lobectomy. The 
patient developed a profuse pleural effusion 
which drained through the thoracotomy tube 
inserted at the time of operation in the sixth 
interspace. A secondary bronchopneumonic 
process of the lower part of the left upper lobe 
obtained and on the fourth day the patient 
expired. 

Postmortem findings showed an atelectasis 
of the right middle lobe, a partial atelectasis 
and bronchopneumonic process of the right 
lower lobe and a bronchopneumonic process of 
the lower part of the left upper lobe. 

Case. R.Z. was admitted to the Tubercu- 


losis Pavilion on February 3, 1944, and was ad- 
mitted to the Thoracic Surgery service on 
February 8, 1944. He was a thirty year old 
white male with a history of tuberculosis, left 
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side, with cavitation since 1936. The patient 
then had pneumothorax at Bellevue, and had 
in succession Jacobeus, and phrenic nerve 
crush, spontaneous pneumothorax, and then 
effusion and empyema with a thoracotomy. He 
had three stages of thoracoplasty starting in 
1938 to date. He was discharged and then re- 
turned with a sinus tract. He again had empy- 
ema which had another thoracotomy done. He 
had had three stages of plastic revision for 
chronic empyema. 

Physical examination revealed a bedridden 
patient, markedly anemic, toxic, with moder- 
ate dyspnea and febrile. The heart showed a 
slight systolic murmur. The apex beat was dis- 
placed to the right side about 2 cm. in the sixth 
interspace. There was normal resonance on 
the right side with breath sounds increased in 
pitch and intensity. There was swelling of the 
left side of the chest wall from about the ninth 
interspace in the mid-axillary line and running 
downward and posteriorly just above the iliac 
crest. There was flatness over this area and the 
lung fields on the entire left chest except for 
the clavicular region with no breath sounds. 
The extremities showed slight clubbing of the 
fingers, but no unusual cyanosis or edema. 

Impression: Tuberculosis of the left lung 
with chronic empyema, probably postdating 
the original pneumothorax treatment and not 
obliterated after the thoracoplasty procedures. 

A small, incision was made over the ninth 
interspace, mid-axillary line, and a tube in- 
serted into and through the chest wall into 
the empyema cavity. A gush of 200 to 300 cc. 
of yellowish-brown turbid fluid without odor 
obtained. The tube was connected with under- 
water drainage. Further operations were then 
done to unroof and obliterate the empyema 
cavity. The first stage revision thoracoplasty 
was performed in March 2, 1944, the second on 
April 6, 1944, and the third stage revision 
thoracoplasty on May 11, 1944. 

Case ul. J. G. was admitted March 8, 
1944 and discharged May 15, 1944. The total 
hospital stay was sixty-eight days, the post- 
operative stay fifty-six days. The patient was 
a twenty-nine year old colored male with a 
history of left pulmonary tuberculosis. Sputum 
was always negative, even at Otisville during a 
three-months’ stay. The patient had trouble 
swallowing and stomach trouble. Diagnosis: 
Ulcers for about one and a half years. He 
had regurgitation after each meal which be- 
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came progressively worse. There was no cough 
or hemoptysis. This condition was discovered 
in a routine chest examination one week after 
admission to Otisville. 

Physical examination revealed an attenuated 
colored male, 5 feet 11 inches tall. The heart 
revealed no murmurs; it was regular in outline 
and size. The apex beat was at the sixth inter- 
space. There was some dullness in the left apex 
of the lungs but no rales or change in breath 
sounds. The abdomen was scaphoid in shape. 
The extremities were not clubbed or cyanotic. 

Impression: (1) Achalasia esophagus; (2) 
cardiospasm; (3) tuberculosis? left apex. 

Esophagogastrostomy was done on March 
20, 1944. Esophagoscopy with Levine tube pas- 
sage was performed on March 16, 1944. The 
operation after esophagoscopy was done with 
Levine tube passage. At this time the patient 
was receiving intravenous feedings. He could 
tolerate nothing by mouth. 

The patient was kept on sulfadiazine be- 
cause of fear of infection of the pleura and 
mediastinum after opening of the esophagus. 
The temperature went up postoperatively, 
going up and down in what appeared to be due 
to either inadequate drainage or absorption 
of blood or foreign protein. On the sixth day 
it went up to 104.8°F. with respirations 34, 
pulse 120, and the patient looked toxic (March 
25, 1944). On March 24th the Levine tube was 
pulled out by the patient. It was reinserted 
and x-ray showed correct position. On the 
following day the tube was removed and his 
temperature, pulse and respirations went up 
five hours later. On March 26th a chest tap was 
done and 50 cc. of serosanguineous fluid, high 
protein, was obtained. The patient improved 
with oxygen and supportive care. 

The chest findings were always the same. 
There were no signs of atelectasis, fluid in- 
crease, shift in trachea, etc. On March 28, 1944, 
the patient still had a low grade temperature, 
but the wound which was infected down to the 
fascia was considered part of the factor. Tyro- 
thricin was used for irrigating and wet dress- 
ings, 14 oth dilution. The Levine tube was re- 
moved while the patient swallowed ice and 
mineral oil. 

On April 17th, physical findings suggested 
fluid in the left base as did x-ray findings (tuber- 
culosis x-rays showed resorption fluid). The 
patient was fluoroscoped for determination of 
fluid. A tap was done and 250 cc. of thick, sero- 
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sanguineous fluid was obtained. On April 20th 
the temperature, pulse and respirations were 
normal. There was slight post-prandial pain, 
some colicky component, but no obstructive 
signs or symptoms. The patient was ambula- 
tory. Tincture of belladonna and mineral oil, 
and a gastrointestinal series was ordered. On 
May 15th, fluoroscopy demonstrated that 
anastomosis was good, the cap was working 
well and the patient was discharged. 

Case Iv. L. L. was a fifty-three year old 
male with a history of pneumonia followed by 
chronic empyema. He then had bloody urina- 
tion and had the left kidney removed for diag- 
nosis of a tuberculous kidney. The patient had 
left-sided empyema again which betrayed itself 
with a septic temperature. 

Physical examination revealed a_ robust, 
slightly obese white male, slightly dyspneic. 
The trachea was in the midline. The apex beat of 
the heart was at the fifth interspace, mid- 
clavicular line. The cardiac outline and size 
were normal to percussion and auscultation. 
There was slightly increased resonance and 
slightly increased breath sounds with emphy- 
sematous tinge. There were dullness and dimin- 
ished breath sounds on the right side of the 
pulmonary field anteriorly and_ posteriorly 
below the fourth interspace. Above this area 
there was slightly increased breath sounds with 
a little more resonance. There was the mark of 
an incision in the left loin with slight herniation 
(site of nephrectomy, 1942). No liver, spleen or 
other masses were palpable, and the extremi- 
ties showed no clubbing or cyanosis. 

Operative procedures designed at obliter- 
ation of the chronic empyema cavity by col- 
lapse of the chest wall through removal of 
ribs above were then done. The series of 
operations were done on January 10, 1944, 
January 27, 1944, February 26, 1944 and March 
27, 1944. The removal of from the third to the 
eighth ribs inclusive, over the cavity reduced 
It to a narrow sinus tract which now held about 
60 to 80 cc. in contrast to the original 400 to 
500 cc. capacity of the original empyema 
cavity size. 

However, the patient developed signs of 
liver damage with jaundice and a rather severe 
anemia. Associated with this clinical depression 
the patient’s morale became too poor to have 
further operative procedures at this time. He 
was, therefore, sent home to convalesce and to 
return when improved. A thoracotomy tube 
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was left in place in the sinus tract and irriga- 
tions desisted because of an air embolism 
episode just before discharge which fortunately 
left no sequalae. 

Case v. L. McK. was a forty-six year old 
white female with a one and a half year history 
of tuberculosis, right side, with ineffectual 
pneumothorax treatments. There was no 
hemoptysis, but positive sputum obtains. 
Thoracoplasty operations were decided upon 
for right side lung treatment. 

Physical examination revealed a well nour- 
ished, slightly obese female, ambulatory, non- 
dyspneic, non-febrile and not cyanotic. The 
apex beat was heard at the fifth interspace, 
mid-clavicular line; there were no murmurs. 
There were diminished breath sounds below the 
ninth interspace on the right side and dimin- 
ished sounds throughout the rest of the lung 
with slight increase in resonance. The left lung 
was normal. No liver, spleen or masses were 
palpable, and the extremities showed no club- 
bing, cyanosis or edema. 

Impression: Tuberculosis, right side, with 
partial pneumothorax. 

X-ray findings showed tuberculosis of right 
lung with partial re-expansion and with partial 
pneumothorax. 

Case vi. L. J. was a twenty-five year old 
colored female with a history of cold and con- 
tinual cough with temperature in February, 
1944. There was no hemoptysis. She was ad- 
mitted to Harlem Hospital on March 13, 1944, 
where diagnosis, x-rays and positive sputum 
of tuberculosis obtained. She was admitted to 
this hospital, Tuberculosis Pavilion on April 6, 
1944, and to Thoracic Surgery service on May 
19, 1944, with bilateral tuberculous cavitation 
of the left lung. 

Physical examination revealed a semi-ambu- 
latory patient, slightly dyspneic, not cyanotic 
and febrile. The trachea was very slightly 
deviated to the left side but there was no 
cervical adenopathy. The heart was normal in 
outline and shape. There were no murmurs and 
the apex beat was heard at the fifth interspace, 
mid-clavicular line. On the right side there was 
a normal percussion not bute numerous crack- 
ling crepitant rales were heard throughout the 
chest anteriorly and posteriorly. The left chest 
had slightly increased resonance with broncho- 
vesicular breathing over the anterior aspect 
from the first to the fourth interspace. The 
rest of the chest had slightly impaired resonance 
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with patches of bronchovesicular alternating 
with normal breath sounds. Fine crepitant 
rales were heard throughout the chest. No 
masses, liver or spleen were palpable, and there 
were no clubbing, cyanosis or edema of the 
extremities. 

Impression: Bilateral tuberculosis with ex- 
tensive cavitation on the left side, including a 
giant cavity in the left apex located anteriorly 
about 10 cm. in diameter. 

The Monaldie operation was done for a giant 
cavity on the left side, May 25, 1944. 

Case vit. S. C. was a twenty-five year old 
female with a history of pulmonary tuberculo- 
sis of six years’ duration. The diagnosis by a 
private physician was confirmed at Otisville, 
and then at Bellevue where a thoracoplasty 
was advised until spread in the right lung pre- 
sented. The patient came here and after pleno- 
graphic studies, was advised to have a 
three-stage thoracoplasty for left apical cavity. 

Physical examination revealed a well nour- 
ished ambulatory female, afebrile, in good 
condition without any signs of dyspnea, 
cyanosis or anemia. The apex beat was heard 
at the fifth interspace, mid-clavicular line. 
The cardiac outline was normal in size and 
shape. On the right side there were essentially 
normal resonance and breath sounds. On the 
left side there were dullness and increased 
breath sounds over the left apex posteriorly 
with soft crepitant rales over the same area. 

Impression: Pulmonary tuberculosis of the 
left lung with cavitation. 

A first stage thoracoplasty was performed on 
June 1, 1944, followed by an uneventful con- 
valescence. 

Case vu. E. McG. was a thirty-eight year 
old white male with a history of tuberculosis of 
the right upper lung of about one year’s dura- 
tion. The patient had had no night sweats, 
hemoptysis, or loss of weight. Cough and con- 
tinual fatigue obtained though, which led to 
the above diagnosis. In May, 1944, the patient 
“caught a cold” and tuberculosis spread with 
cavitation of the right upper lobe and an 
increasingly positive sputum. Careful con- 
sideration of his case argued for immediate 
institution of thoracoplasty operations for 
collapse of the right lung rather than institu- 
tion of pneumothorax treatments. This 
decision was influenced not only by the extent 
of the cavitation but also by the presence of 
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emphysematous blebs which might be rup- 
tured by air installation into the pleural cavity. 

Physical examination revealed a well nour- 
ished ambulatory, somewhat attenuated male, 
not dyspneic, febrile, or cyanotic. The trachea 
was slightly deviated to the right. The apex 
beat was heard at the fifth interspace; there 
were no murmurs. In the right upper lobe 
numerous rales were heard throughout the 
apex anteriorly and posteriorly. There were 
occasional patches of bronchovesicular breath- 
ing posteriorly. The rest of the lung, and left 
side were relatively normal. No liver, spleen or 
masses were palpable, and there were no club- 
bing, cyanosis or edema of the extremities. 

Impression: Tuberculosis of the right lung, 
especially right upper lobe with cavitation. 

X-ray studies showed tuberculosis of the 
right upper lobe with cavitation in the apex 
and emphysematous blebs. The left lung was 
relatively normal. 

Case 1x. M. K. was a thirty-seven year 
old white male with a history of one and a half 
years’ duration of left-sided pulmonary tuber- 
culosis. Initial pneumothorax treatments were 
followed by pleural effusion and then mixed 
empyema. Repeated aspiration did not allow 
for adequate drainage and the patient was ad- 
mitted for closed thoracotomy. This was done 
and a first stage thoracoplasty for reduction of 
the empyema cavity then planned. 

Physical examination revealed the patient to 
be only semi-ambulatory, markedly dyspneic, 
but with little cyanosis. Low grade febrile tem- 
perature persisted. The trachea was deviated 
to the left. No murmurs were heard and the 
apex beat was elicited at the sixth interspace, 
mid-clavicular line. No liver, spleen or masses 
were palpable, and there were no clubbing, 
cyanosis or edema of the extremities. 

Impression: Right-sided pulmonary tuber- 
culosis with mixed empyema and _ closed 
thoracotomy drainage of same. 

X-ray studies showed infiltration of the 
right lung apex with fluid filling the lower two- 
thirds of the thorax and the tube in situ in the 
sixth interspace. A first stage thoracoplasty 
on the right side was performed on July 13, 
1944. 

Case x. M. V. gave a history of cancer for 
one year of the left breast with radical mas- 
tectomy. Concomitantly the patient was dis- 
covered to have tuberculosis of the right apex 
with cavitation. Pneumothorax treatment and 
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Jacobaeus operation were attempted ineffec- 
tually. The patient was admitted to the 
Tuberculosis Pavilion early in April and from 
there transferred to Thoracic Surgery on 
April 14, 1¢44, for thoracoplasty operations of 
the chest. 

Physical examination revealed a fifty-four 
year old white female, robust, with florid com- 
plexion, ambulatory, not febrile, dyspneic, 
cyanotic or edematous. The trachea was in the 
midline. Shape and outline of the heart were 
apparently normal. On the right side, dullness 
posteriorly and bronchial breath sounds in the 
apical region were heard. There was dullness 
with diminishing breath sounds in the right 
base. The left side was normal to percussion 
and auscultation. A radical mastectomy scar 
on the left side, site of operation performed in 
1943, was visible. On the right upper quadrant, 
a scar from cholecystectomy (1934) was seen. 
The liver was palpable one finger down but not 
tender. No masses or spleen were palpable, 
and there were no clubbing, cyanosis or edema, 
of the extremities. 

Impression: Tuberculosis of right apex, with 
probable cavitation and pleural thickening of 
the right lung. 

A three-stage thoracoplasty on right side 
was done, taking out the first eight ribs. An 
uneventful recovery followed; sputum was 
negative and x-ray showed the chest wall col- 
lapsed and obliteration of the cavitation in the 
lung field. 

Casext. W.S. wasa thirty year old colored 
male with a history of left pulmonary tubercu- 
losis of two years’ duration. The patient was 
admitted for left-sided thoracoplasty. (He gave 
a history of upset stomach with powders after 
meals, and kidney trouble on the left side.) 

Physical examination revealed a_ robust 
colored male, ambulatory, non-febrile. The 
trachea was in the midline. There were no 
murmurs and the apex beat was heard at the 
fifth interspace. There were diminished breath 
sounds in the left chest posteriorly, mostly in 
the region of the scapular area and occasional 
rales and coughing over the apex. The right 
side was essentially normal. No liver, spleen 
or masses were palpable. There were no club- 
bing or cyanosis of the extremities. The right 
hand was atrophied with partial amputation 
of fingers due to a bullet wound many years 


previously. 
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Impression: Pulmonary tuberculosis on the 
right side. 

X-ray findings confirmed the above impres- 
sion and derronstrated a good right lung. A 
first stage thoracoplasty was performed on 
August 17, 1944. 

Case xu. J. G., a thirty-six year old white 
male gave a history of pulmonary tuberculosis 
on the left side of eighteen years’ duration. 
Pneumothorax was initiated and was deter- 
mined as ineffectual. Continued aspiration of 
effusion was done until 1935. A bronchopleural 
fistula was determined at this time by positive 
x-rays and gentian violet expectoration. A 
three-stage thoracoplasty in 1937 and 1938 
was done. Then a thoracotomy for empyema 
was performed and the patient sent home with 
the tube in. In January, 1944, the patient 
developed a chest wall abscess below the thorac- 
otomy tube. The abscess was incised and 
drained at that time. He was admitted to chest 
surgery at the Metropolitan Hospital, on 
May 22, 1944, with a diagnosis of osteomyelitis 
of the left chest wall and tuberculosis of the lung. 

Physical examination revealed a thin, but 
well nourished male, ambulatory, and in no 
acute distress. The trachea was in the midline. 
The heart was regular in outline and normal in 
size. There were no murmurs. In the chest 
wall there was a thoracotomy tube at about 
the sixth interspace, anterior axillary line, 
draining yellowish, creamy pus. Another small 
tube through the sinus tract was superficially 
located under the skin also in the anterior 
axillary line but in the tenth interspace. (Site 
of osteomyelitis of the ribs.) The right side of 
‘the chest wall was essentially normal. On the 
left side, there were diminished breath sounds 
from about the fifth interspace downward 
anteriorly and posteriorly. Emphysematous 
breath sounds were heard above this area with 
increased resonance to percussion. In right 
lung fields there were increased resonance 
and slightly increased emphysematous breath 
sounds. No hepar, spleen or masses were 
palpable, and no clubbing or cyanosis was 
visible in the extremities. 

Impression: Tuberculosis of left lung with 
mixed empyema and osteomyelitis of the 
seventh, eighth, and ninth ribs anteriorly. 

A plastic revision of the chest wall with re- 
moval of osteomyelitic seventh, eighth, and 
ninth ribs anteriorly was carried out on May 
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Case xin. H. S. was a sixty year old white 
male with a history of pneumonia on the right 
side. He developed a most massive empyema 
which was drained by a closed thoracotomy. 
The patient became incontinent and irrational, 
and pulled the tube out which was replaced. 

Physical examination revealed a_ febrile, 
critically ill, aged white male with extremely 
massive empyema which displaced the trachea 
and mediastinum excessively to the contra- 
lateral side. Examination of the chest revealed 
occasional extra-systoles and poor heart sounds. 
The apex beat was at the sixth interspace, 
almost anterior axillary line, on the left side. 
The hepar was about two fingers down. Two 
plus edema of the legs was present. 

Impression: Massive postpneumonic em- 
pyema with anasarca due to hypoproteinemia. 

The patient expired after reinstallation of 
the thoracotomy tube, and before adequate 
high protein replacement by debilitated vitiated 
tissues could be achieved. 

Case xiv. C. R. was a three one-half year 
old Filipino female with a history of pneu- 
monic process in the left chest, particularly of 
the upper lobe. Moot etiology of ingestion of 
oily nose drops was obtained from the mother. 
The probability of a lipoid pneumonia by 
aspiration was considered, particularly since 
the bizarre x-ray picture suggested an atypical 
pneumonitis with probable cystic lung back- 
ground. An empyema of an interlobar nature 
followed on this left side. Repeated chest 
aspirations. and replacement in a like quantity 
with penicillin plus intramuscular injections 
of penicillin was done unsuccessfully. A closed 
thoracotomy in the eighth interspace an- 
teriorly, axillary line, was done on July 29, 
1944. After a few days the drainage material 
became thick and inspissated. An open thorac- 
otomy was then done on August 28, 1944. 
Removal of 214 inches of the eighth and ninth 
ribs in the anterior axillary region was then 
done to increase drainage. Packings with crude 
penicillin have been inserted to date. 

Physical findings on admission showed the 
patient to have a low grade fever and to be 
slightly cyanotic. All findings were essen- 
tially negative except for slight dullness and 
bronchovesicular breathing over the left lower 
chest posteriorly below the scapula. 

Physical findings after operation were as 
follows: Temperature, pulse and respirations 
normal; no cyanosis or dyspnea present. 
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There was a small sinus in the eighth inter- 
space, anterior axillary line, on the left side, 
draining a very small amount of thick pus 
with Staphylococcus aureus the predominant 
organism. The cicatrix around the sinus was 
healing slowly but well. Breath sounds were 
still bronchovesicular, but over the area which 
was drained dullness still persisted. X-ray 
findings suggested a lung abscess at the base of 
the left lower lobe and the rib resection with 
resultant pneumonitis and very small residual 
empyema present. The rest of the left lung 
still showed cyanotic mottling. The right lung 
was essentially normal. 

Case xv. S. R. was a thirty-seven year old 
colored female with a twelve year history of 
bilateral pulmonary tuberculosis. Bilateral 
pneumothorax treatments were instituted, the 
right side in 1934 and the left side in 1939. 
Despite left-sided treatments large cavitation 
of the left apex of the lung developed with 
persistent high tubercle bacilli in the sputum. 
Increasing sepsis in the form of continued tem- 
perature and finally hoarseness due to tuber- 
culous invasion of the larynx occurred. Since 
a right Jacobaeus had been done in 1938 and a 
left Jacobaeus in 1940, with this bilateral 
problem a cavernostomy on the left side for 
this apical cavity was advised and the patient 
was admitted for same. 

On admission the patient was only semi- 
ambulatory, dyspneic on very slight exertion, 
running a temperature of about 1o1 to 102°F. 
with hoarseness. There was slight cervical 
adenopathy on both sides; the trachea was devi- 
ated moderately to the right side. Larynx and 
vocal cords, examined by direct laryngoscopic 
study, revealed grayish exudate in tubercles 
on the mucous membrane. The systolic murmur 
over the precordium in a diffuse nature. 
A? = P?. There was diminished expansion 
over both lung fields with emphysematous 
breath sounds at both bases. Bronchial breath- 
ing was heard over the left lung posteriorly 
between the fifth and eighth spaces along the 
vertebral border of the scapula. There were 
no masses, liver or spleen palpable. There was 
slight clubbing of the extremities but no 
cyanosis or edema. 

Impression: (1) Bilateral pulmonary tuber- 
culosis with bilateral pneumothorax; (2) cavi- 
tation of the left apex located posteriorly 
between the fifth and eighth ribs. 

X-ray studies showed bilateral advanced 
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tuberculosis of caseous pneumonic type with 
bilateral pneumothorax and a giant cavity 
involving the larger portion of left upper lobe 
of the lung posteriorly. 

Cavernostomy at the sixth interspace on the 
left side about 4 cm. from vertebral column 
posteriorly was carried out on October 16, 1944. 
The patient developed increased dyspnea with 
slight effusion postoperatively about ten days. 
She then made a slow but steady recovery to 
date. 


PROTEIN CONTENT, PLEURAL EFFUSIONS 
AND EMPYEMA 


Proteins, 
Condition Per Cent 
1. Esophagogastrostomy (for megalo- 
esophagus) postoperative....... 7 
2. Lobectomy (postoperative)....... 4 
3. Pneumococcic empyema.......... 3.6 to 5 
4. TB mixed empyema............. 5 Average 
5. TB effusions after Jacobaeus opera- 


4 to 10 Average 
6. Pleural effusion with cardiac de- 

7. Fluid from pericardiotomy........ 


These statistics include values from the 
fifteen cases listed in this article and a 
compilation of chemical values obtained in 
chest aspirations from the male and female 
medical wards of Metropolitan Hospital. 
Thirty-one chest values are used as a 
basis for the above figures. All other chest 


aspirations which were contaminated or 


had the admixture of blood due to trauma 
were discarded. 

The estimation of protein was done 
quantitatively by a method of precipitation 
with sulfosalicylic acid and reading the 
photoelectric calorimeter. 

The gross appearance of pleural fluid 
insofar as apparent viscosity and _ its 
rapid adhesive and clotting effect is not 
always a direct function of the total 
protein value obtained. A more accurate 
coefficient is the amount and type of 
fibrinogen in the fluid relative to the total 
protein. Since the efficacy of drainage 
depends all too frequently upon free flow 
of fluid without clogging of the tho- 
racotomy tube, this latter effect is now being 
investigated and will be reported in the 
next article on this subject. 


= 
/ 
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CONCLUSIONS 


1. Hypoproteinemia in patients with 
‘ane disease is insidious in onset 
and course, progressive in character, and 
severe in its dire implication. 

2. The lowering of the plasma protein Is 
largely consequent upon the amount and 
type of intrapleural formation. (Percent- 
ages of protein varying from 4 to 7 per 
cent.) 

3. Alteration of protein balance is moder- 
ated by the extent, type, and severity of 
operation manipulation procedure on pul- 
monary tissue. 

4. Anticipation of large postoperative 
protein depletion and rapid restoral by 
the intravenous route (amino acids, whole 
blood plasma) fortified by oral ingestion 
Is suggested as routinely as postoperative 
oxygen. 

5. The amount of protein replacement 
may be calculated by the positive loss 
(total protein preoperatively minus post- 
operative blood protein and multiplying 
the difference by 5,000) plus the twenty- 
four-hour amount of fluid in the chest times 
per cent protein per cc. Each time the 
total protem value is taken its relative 
verity must be checked for anhydremia by 
red blood count or value. 


SUMMARY 


1. A preliminary investigation into the 
value, extent, and correction of hypo- 
proteinemia in thoracic surgery is here 
presented. 

2. The cases in this article, some fifteen 
in number, have been deliberately selected 
as they occurred in our regular ward 
service without any attempt carefully to 
pick or color desired statistics or results. 
It may be added at this point that every 
one of our cases has come from other 
institutions where previous corrective at- 
tempts were either ineffectual or only 
partially successful. Thus all of our cases 
represent very good test cases for the bad 
risk, the poorly prepared patient, and 
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finally those on whom all too frequently 
the imminence of fatality vies with the 
necessity for exposing that patient to 
correction. 

3. It is our intention to emphasize the 
necessity for the use of parenteral protein 
intake along with the importance of 
recognition of protem loss in internal 
accumulation of pleural fluids. 
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ANEMIA is a common feature of toxemia of pregnancy. If anemia is 
present to any degree, blood transfusion is indicated prior to any type of 
operative intervention. 
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THE USE OF FREE OMENTAL GRAFTS IN THE THORAX* 
AN EXPERIMENTAL STUDY 


SAMUEL ALCOTT THOMPSON, M.D. 
Attending Surgeon, Flower and Fifth Avenue Hospitals 


NEW YORK, 


HE use of free omental grafts in 

abdominal surgery dates back to the 

time of Nicholas Senn 1887.! 
Since that time free omental grafts have 
been used in several areas of the body other 
than the abdomen.” We have not found, 
however, any report in the literature on 
the use of free omental grafts in the 
thorax. 

{t is the purpose of this report to give 
the results of animal experiments in which 
free omental grafts were used in the thorax, 
and to describe the manner in which the 
experiments were performed. The general 
scope of this work was to determine the 
fate of the free omental graft in the thorax, 
and also to determine its value and 
possible uses. 

Dogs were used exclusively. There were 
116 experiments performed upon sixty 
dogs. Some of the dogs died of various 
causes. Because of many handicaps all of 
the animals that died were not autopsied; 
however, only those experiments are re- 
ported herein which were performed upon 
animals which were subsequently autopsied 
or re-operated. 


TECHNICAL PROCEDURE 


The dogs were anesthesized with nem- 
butal (veterinary) given intraperitoneally. 
The abdomen and one side of the chest 
were then shaved. An endotracheal tube 
with occlusion cuff was inserted into the 
trachea to provide a method of pulmonary 
ventilation as well as a means of re-expand- 
ing the collapsed lung at the end of the 
operation. A small paramedian incision 
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was made in the abdomen to obtain the 
omental graft. The distal edge of the 
greater omentum was used and a v-shaped 
graft was excised. No attempt was made to 
protect or roll in the cut edge of the donor 
surface. After obtaining the graft it was 
placed upon a wet gauze pad for immediate 
use or in a sterile saline or sterile Ringer’s 
solution and stored in the icebox for future 
use. | 

The abdominal incision was closed and a 
thoracic incision was made in the sixth 
or seventh intercostal space and the thorax 
opened widely. Because of the thin and 
sometimes imperfect mediastinal partition 
in dogs, both lungs may collapse upon 
opening the chest and it is necessary to 
provide artificial pulmonary ventilation. 
This was done by the rhythmic compres- 
sion and relaxation of an anesthetic bag 
filled with oxygen. One end of the bag was 
attached to the endotracheal tube. A 
blow-off valve prevented the accumulation 
of carbon dioxide. 

The free omental graft just obtained or 
previously obtained from another dog 
and preserved was applied to the desired 
site and held in place by silk sutures or by 
plasma glue. The thoracic incision was 
closed after the lung was completely 
inflated. The animals were re-operated 
upon or autopsied at intervals of twenty- 
four hours to twelve weeks. 


FATE OF THE FREE OMENTAL GRAFT IN THE 
THORAX 


Because of the pliability the graft 
readily lends itself to close apposition to 


* From the Surgical Research Laboratory of the New York Medical College, The Flower and Fifth Avenue 
Hospitals. Aided by a grant from the Committee on Scientific Research of the American Medical Association. 
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any contour or surface; and if held lightly 
in place for a few minutes, it tcnds to 
adhere to the surface of the structure. 
At the end of twenty-four hours the graft 
is attached lightly and has a whitish rather 
than pink color. At the end of forty-eight 
hours the graft is definitely adherent and 
the fatty tissue in the graft has a whitish 
color. When the graft is separated, there 
is a granular surface at the site of attach- 
ment. At the end of seventy-two hours 
the graft is more firmly adherent and 
capillary oozing occurs upon separation of 
the graft. 

At the end of one week the graft is 
firmly adherent and can be separated with 
difficulty. There has been some absorption 
of the fatty tissue in the graft which now 
appears to be smaller in size and has a grey- 
pink color. At the end of three weeks the 
graft is firmly adherent and cannot always 
be separated. Bleeding occurs freely upon 
separation. The fatty tissue in the graft is 
largely absorbed and the graft has taken 
on an appearance similar to the surface of 
its host. At the end of twelve weeks the 
graft can be seen with difficulty and 
occasionally can be identified only by its 
silk suture attachments. The fatty tissue 
has been completely absorbed. The graft 
is thin and almost identical in appearance 
to the surface of its host. 

Failure of the graft to adhere and become 
viable (take) occurred four times in 
eighty-seven experiments (5 per cent). 
In three of the four failures the cause was 
attributed to infection. However, the 
presence of infection in more than four 
other experiments did not prevent the take 
of the graft. Two of the unsuccessful grafts 
were anchored with sutures and two were 
anchored by means of plasma glue. Three 
of the failures were autogenous grafts and 
one was homologous. 


FREE OMENTAL GRAFTS ON THE PLEURA 


The graft was anchored to the visceral 
as well as the parietal pleura, over the 
inner chest wall and the diaphragmatic 
surface. At times the pleura was roughened 
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by scraping with gauze before the graft 
was applied and at other times no scarifica- 
tion was done. In this series of thirty-five 
grafts upon the pleura there were four 
failures of the graft to become viable. 

Microscopic study shows a thin zone of 
fibrin and hemorrhage between the adipose 
tissue of the graft and the pleural surfaces. 
The pleural endothelium is not seen. 
The subendothelial connective tissues are 
swollen and hemorrhagic. Throughout the 
adipose tissues of the graft there are small 
foci of fat necrosis. Red blood cells are 
seen in many of the vessels of the adipose 
tissues. 


FREE OMENTAL GRAFTS ON THE CUT SUR- 
FACE OF THE LUNG 


The lung was scarified and cut with the 
scapel. The incisions were perpendicular 
and tangenital to the lung surface for a 
depth of 142 to 4 of an inch. This pro- 
duced bleeding and multiple alveolar 
lacerations. The free omental graft was 
applied and held in place by means of silk 
sutures placed at the edges of the graft. 
Bleeding was completely controlled and no 
bronchopleural fistulas developed. There 
were no failures of the graft to become 
viable in ten experiments. 

Microscopic study shows focal fibrinous 
and hemorrhagic reactions between alveolar 
and adipose tissues of the graft. Also slight 
focal fibrosis was noted. Alveolar tissues 
collapsed and were hemorrhagic. In the 
regions of the small bronchioles and 
terminal bronchioles there is a moderate 
fibrinous and polynuclear cell inflammatory 
reaction. 


FREE OMENTAL GRAFTS ON THE CUT EDGE 
OF THE LUNG 


A presenting lobe was amputated ap- 
proximately at its distal third. There was 
no preliminary clamping of lung tissue 
or blood vessels to control hemorrhage. 
This partial amputation of the lobe 
produced many bleeding vessels some of 
which were pumping in character. Also 
many bronchae and alveolae were opened. 


| 


New Series Vor. LXX, No. 2 


The graft was applied to this raw and 
bleeding surface and held lightly, with 
only enought pressure to keep the graft 
from being dislodged by the pressure from 
the bleeding vessels. The graft is extremely 
pliable and adaptable and fits snugly into 
small crevices and across the opening of 
the small bronchae, blood vessels and 
alveolae. The graft was held in place for 
varying periods of no more than three 
minutes. At the end of this time the graft 
was molded to the contour of the cut edge 
of the lobe and all bleeding was completely 


TABLE I 
FREE OMENTAL GRAFTS 
Fail- | Per 

Site No. ures | Cent* 
Cut surface of lung............ 5 oO Oo 
wt of 5 o 
Stump of bronchus............ 10 oO o 
Cut lung for hemostasis........ 12 Oo oO 

Total & 4 5 

Number of autogenous grafts...| 70 3 4 
Number of homologous grafts...| 17 I 6 


* Percentages approximate. 


stopped. It is an amazing sight to see a 
pumping vessel on the cut surface of the 
lung completely controlled by the light ap- 
plication of an omental graft. The use of an 
omental graft on the lung for hemostatic 
purposes has not been mentioned pre- 
viously. The graft was anchored by inter- 
rupted black silk sutures around its edge 
only. No attempt was made to use hemo- 
static sutures. The grafts remained in place 
and became viable. There was no secondary 
bleeding and no bronchopleural fistulas 
developed in four experiments. 


FREE OMENTAL GRAFTS ON THE BRONCHIAL 
STUMP 


A lobe bronchus or the main bronchus 
was isolated. The branches of the pul- 
monary artery and veins were ligated 


Thompson, Pollock—Omental Grafts American Journal of Surgery 229 


separately. The bronchus was clamped and 
cut across, thus performing a lobectomy 
or pneumonectomy. The bronchial stump 
was closed by a single surrounding ligature 
of silk or was closed by mattress sutures 
which brought the posterior surface into 
contact with the anterior surface. A free 
omental graft was placed over the stump 
of the closed bronchus, very much in the 
manner of a cap and held in place by silk 
sutures. The graft was definitely a factor 
in the prevention of bronchial fistulas since 
some of the bronchial stumps were closed 
so loosely that they were not completely 
airtight before the graft was put in place. 
There were no bronchial fistulas and no 
graft failed to take in ten experiments. 


FREE OMENTAL GRAFTS ON THE ESOPHAGUS 


The esophagus was exposed by a left 
thoracic approach and free omental grafts 
were placed around the esophagus without 
any anchoring in some experiments and in 
others the graft was anchored with silk 
sutures. In some experiments the esophagus 
was freed and cut across in its lower one- 
third. Approximately one-half inch of the 
esophagus was excised. The cut edges were 
then approximated and the esophagus was 
united by an end-to-end anastomosis. The 
suture line was reinforced by wrapping a 
free omental graft around the esophagus at 
the site of the anastomosis and anchoring it 
with silk sutures. These dogs were allowed 
fluid by mouth freely at the end of twelve 
hours after the operation and soft food was 
allowed on the second postoperative day. 

The grafts which were applied to the 
muscular coat of the intact esophagus 
became viable whether anchored by suture 
or not. There were no failures in nine 
expersments. Marked fibrinous reaction 
was seen on microscopic study between 
adipose tissues of the graft and adventitia 
of esophagus. Focal fibrosis between omen- 
tal and connective tissues of the esophagus 
was also noted. In addition one slide shows 
small foci of granulation tissue between 
the adipose tissues and the adventitia of 
the esophagus. 


230 American Journal of Surgery Thompson, Pollock—Omental Grafts 


The graft used to reinforce the suture 
line of the end-to-end anastomosis of the 
esophagus became adherent and viable and 
was a definite factor in the success of the 
anastomosis by preventing leakage. We 
believe that this is an important observa- 
tion since the end-to-end esophageal anas- 
tomosis is a notorious failure due to leakage 
at the suture line with secondary infection. 
There were no failures of the graft to take; 
however, leakage at the suture line did 
occur once in five experiments. * 


FREE OMENTAL GRAFTS ON THE AORTA AND 
VENA CAVA 


The descending aorta was exposed by a 
transthoracic approach. The overlying 
pleura was incised and approximately one 
or two inches of the anterior and lateral 
surfaces of the aorta was exposed. A free 
omental graft was then applied to the vessel 
and held in place by suturing to the 
surrounding structures. The graft became 
adherent and viable. 

The inferior vena cava was exposed and 
stripped of its pleural covering. A free 
omental graft was applied to the vessel 
and held in place by sutures to the sur- 
rounding structures. The graft became 
adherent and viable. There were no failures 
of the graft to take in three experiments 
upon the aorta and three upon the inferior 
vena cava. 


AUTOGENOUS, HOMOLOGOUS AND PRESERVED 
GRAFTS 


We were unable to note any particular 
difference between the action of autogenous 
and homologous grafts insofar as hemo- 
static effect and viability were concerned. 
Of the four failures of the graft to become 
viable three of these were autogenous and 
only one was homologous. This series is too 
small for definite conclusions, although we 
believe that homologous grafts take as well 
as autogenous. Eight of the grafts were 
preserved in sterile saline or Ringer’s 


* We are indebted to Dr. Frank D. Speer for his 
co-operation and assistance in the preparation and 
report of the microscopic slides. 
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solution and stored in the icebox. Four 
grafts were preserved for twenty-four 
hours. Two were preserved for one week 
and two for two weeks. All preserved 
grafts were homologous and all were 
successful takes. We were unable to note 
any particular difference between the 
hemostatic action and viability of the 
immediate graft and the preserved graft. 


COMMENT 


These experiments show that free omen- 
tal grafts, when applied to such thoracic 
structures as the pleura, the cut surface 
and edge of the lung, the bronchus, the 
esophagus, the aorta and vena cava, will 
become adherent and viable in a large 
percentage (95 per cent). Four of the 
grafts in this series of experiments failed 
to take. Three of the graft failures were 
autogenous (4 per cent) and one was 
homologous (6 per cent). In two of the 
failures the graft was anchored to the 
surface of the lung by a plasma glue, 
which perhaps is not a fair method of 
determining viability because of the con- 
stant movement of the lung. Three failures 
occurred in the presence of infection; 
however, infection was present in six 
other experiments in which the graft did 
become viable. Therefore, in the presence 
of infection the graft became viable in 
60 per cent. 

The possible uses of free omental grafts 
in the thorax are: hemostatic effect, 
reinforcement of suture lines, and replace- 
ment of defects. 

The hemostatic effect of the free omental 
graft has been known for some time. In 
1906, Lowe* reported controlling hemor- 
rhage of the liver with free omental grafts. 
The ability of an omental graft to control a 
spurting branch of the pulmonary artery 
by simple application with gentle pressure 
for three minutes is very dramatic. This 
property has definite clinical value. 

The ability of a free omental graft to 
adhere and become viable over a suture 
line, thereby reinforcing and adding an 
extra layer of tissue, is probably the 
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outstanding value of the graft. The clinical 
application of this property in the closure 
of bronchial stumps and around an end-to- 
end anastomosis of the esophagus would 
seem to have great value. 

It is admitted that the one great dis- 
advantage of using free omental grafts 
in the thorax is the inaccessibility of the 
graft. For autogenous grafts this means 
opening the peritoneal cavity. Whether 
through the abdomen or the diaphragm, 
this is an added surgical procedure. 

However, from our experiments on dogs 
it would seem that there is little difference 
between the action of autogenous and 
homologous grafts, and furthermore ho- 
mologous grafts can be preserved for at 
least two weeks (probably longer) without 
affecting its viability or hemostatic effect. 

The acquisition and preservation cf 
homologous omental grafts does not pre- 
sent any problem in the modern hospital. 
In these days of blood banks, skin banks, 
and eye banks, the establishment of an 
omental bank does not need to stretch 
the imagination. 


CONCLUSIONS 


A series of animal experiments were 
performed to determine the fate of free 
omental grafts in the thorax and their 
possible value. 
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The free omental graft readily becomes 
adherent to the surface of such structures 
as the pleura, the cut surface and cut edge 
of the lung, the cut end of a bronchus, the 
aorta and vena cava. It becomes viable 
and takes in a very large percentage. 

The free omental graft can be used to 
cover defects, to reinforce suture lines, 
and produce hemostasis. It is particularly 
useful to stop hemorrhage from the lung, 
to cover a bronchial stump and prevent 
the development of a bronchial fistula, to 
reinforce and prevent leakage from the 
suture line of an end-to-end anastomosis 
of the esophagus. 

There appears to be no clinical difference 
between the action of autogenous and 
homologous free omental grafts in the 
thorax, and the homologous graft can be 
preserved for at least two weeks (probably 
longer) without impairing its usefulness. 

The securing of an autogenous omental 
graft means opening the peritoneal cavity, 
but in the modern hospital securing 
homologous omental grafts is easily ac- 
complished from any clean abdominal 
operation. 
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CONSTANT TRACTION DRESSING* 
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HE tendency of traumatic wounds 
to gape is due rather to the elasticity 
of the tissues pulling the wound open 
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comfortable than the usual gauze dressing. 
(2) The change of dressing was atraumatic 
and painless. (3) When the raw surface 


Fic. 1. Showing undersurface of the dressing. In applying it the trailing edges 
of fabric are grasped, the dressing is stretched, and the spurs engaged in the 
skin close to the opposing wound margins. 


than to actual loss of tissue. During the 
time which elapses while such a wound is 
being prepared for secondary closure, the 
tissues, particularly the skin, become 
partially fixed in the gaping position so 
that when the wound is ready for closure, 
approximation may be difficult. In treating 
gunshot wounds during the early phase of 
the Solomons’ campaign, one of us was 
impressed by the desirability of a dressing 
which would maintain gentle and con- 
tinuous traction on the skin edges and 
which at the same time would prevent 
gauze from coming in contact with the 
raw surface. At that time attempts were 
made to accomplish these objectives by 
stretching a sheet of perforated rubber 
dam across the wound and fastening it with 
adhesive tape applied to the skin margins. 

This type of dressing had the following 
advantages: (1) The dressing was more 


of the wound was thus protected from 
irritating contact with the overlying gauze 
dressing, discharge was materially lessened. 
(4) The skin edges underwent a progressive 
approximation, yielding a narrower scar 
and in some cases avoiding the necessity 
of secondary suture and skin grafting. 

The chief disadvantage of this dressing 
was that it was difficult to maintain in 
position because the traction of the rubber 
dam caused the anchoring adhesive to 
slide upon the skin. 

Our efforts have since been directed 
toward devising some substitute for surgi- 
cal adhesive tape which would not slide 
on the skin under the stress of continuous 
traction. The dressing shown in the 
accompanying illustrations was finally 
evolved. It consists of two metal members 
connected by a sheet of latex. The metal 


* The opinions and assertions contained herein are the private ones of the writer and are not to be construed 
as official or reflecting the views of the Navy Department or the Naval Service at large. 


232 


=—,- 


New Series LXX, No. 2 


Gardner, Seitz—Traction Dressing American Journal of Surgery 233 


members are fabricated from a sheet of properly applied, the dressing will not 


stainless steel 0.004 inch thick. The spurs 
on the metal members are 0.02 inch in 


come loose until the wound is sufficiently 
narrowed to release the traction which 


A 


length, short enough so that they penetrate 
only the tough stratum corneum and do 
not cause pain, bleeding, or inflammatory 
reaction. The spurs are very sharp and 
are set 14o inch apart. The single row of 
spurs can be attached to the skin close to 
the wound margin, so that there is little 
tendency for inversion of the skin edge. 
The metal members are all 1 inch wide, but 
the elastic portion is made in various 
lengths for wounds of various sizes. Shorter 
dressings may be applied as the approxi- 
mation of the skin edges proceeds. If 


B Cc 
Fic. 2. A, a gaping wound of the scalp after excision of traumatic arteriovenous aneurysm. B, constant trac- 
tion dressings applied; c, the wound four days later. 


keeps the spurs buried in the stratum 
corneum. However, contact of the latex 
portion of the dressing with wound secre- 
tions for four or five days does cause some 
reduction in its elasticity. 

The ability of the skin to elongate 
itself under the influence of continuous 
traction is demonstrated by the Ubangi 
natives, who for centuries have stretched 
their ear lobes and lips by hanging pend- 
ants. A constant traction dressing properly 
applied makes this property of the skin 
available to the surgeon. 
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BENIGN GIANT CELL XANTHOMA OF THE KNEE JOINT 


Lieut. Compr. Rosert F. Foote 
MEDICAL CORPS, U.S. NAVY 


UMORS of the synovial membrane of 

the joints are relatively uncommon, 

and of the various primary benign 
tumors of the knee joint xanthoma is the 
. most common. Nevertheless comparatively 
few cases have been reported in the medical 
literature. 

The first case reported in the medical 
literature was described by Gustav Simon! 
in 1865; since that time cases have been 
reported from time to time and in 1939 
De Santo and Wilson in reviewing the 
literature reported thirty-six cases. They 
were of the opinion that xanthomas of the 
knee joint are of more frequent occurrence 
than the reports would indicate. 

It is seldom that the diagnosis is made 
preoperatively. The condition is said to 
be more common in men than women. An 
associated disturbance in lipoid metabolism 
has been occasionally noted as evidenced 
by the elevated blood cholesterol. The 
tumor mass is usually solitary but may be 
multiple and is usually found attached to 
the synovial membrane at or near the 
medial meniscus. Grossly the tumor Is 
rounded or spheroidal and is usually 
golden yellow orange in color, studded with 
darkened areas representing old or recent 
hemorrhage. Histologically, an area of 
synovial-membrane mesothelium may be 
found surrounding the tumor mass in 
which any of the following type cells 
may be found: foam cells, fibrocellular 
stroma and multinucleated giant cells. 
Coarse yellow or brown particles of hemo- 
siderin are present scattered throughout 
the field. Recurrences of the tumor have 
been described and have been attributed 
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to incomplete removal or to later develop- 
ment of a small undiscovered tumor. No 
instance of a benign giant cell xanthoma 
undergoing malignant transformation has 
ever been reported. Treatment is wide surgi- 
cal extirpation. A case report with gross 
and microscopic features are presented. 


CASE REPORT 


The patient was twenty-two years old and 
was admitted to the surgical service because of 
acute appendicitis. An appendectomy was per- 
formed and he made an uneventful recovery. 

During the third week of convalescence he 
complained of pain and locking of the right 
knee joint with no history of old or recent 
trauma, followed two weeks later by further 
locking of the right knee joint in flexion. He 
also stated that he could feel something 
moving around within the knee joint. Ex- 
amination failed to reveal any limitation of 
motion at the knee joint, swelling or local 
heat, nor could any measurable quadriceps 
atrophy be demonstrated. There was no antero- 
posterior or lateral instability present. A small 
irregular mobile palpable mass about 1 cm. in 
diameter could be palpated at the anteromedial 
aspect of the joint. The clinical impression 
was that of a loose body within the knee joint, 
probably a “‘joint mouse.” Roentgenographic 
studies of the knee revealed no evidence of a 
loose body within the joint cavity. Blood count, 
urinanalysis and blood Kahn tests were re- 
ported as normal. 

On the basis of a palpable mass within the 
joint surgical exploration was undertaken 
through a medial parapatellar incision. Upon 
opening the synovia, a small amount of yellow 
orange fluid escaped. A small pedunculated 
tumor mass 2.5 by 1.0 by 0.4 cm., attached to 
the synovia on the medial side of the right 
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Macroscopically (Fig. 1) the specimen con- 
sists of two masses of tissue, the larger of 
which has a yellow color and a shiny, white 


knee joint just above the articulation presented 
itself. The mass was gray brown in color and 
on section revealed tissue of an orange brown 


Fic. 2.—Benign giant cell xanthoma of knee 
joint; microscopic section. 


color, throughout which were scattered areas 
of a darker brown. The tumor was resected 
and a wide base of normal appearing tissue 
was removed with the mass. The defect in the 
synovia was closed and the patient made an 
uneventful recovery. Blood cholesterol studies 
were done postoperatively and were reported 
as 207 mg. per 100 cc. 


Fic. 3.—Benign giant cell xanthoma of knee 
joint; microscopic section. 


capsule. The larger mass measures 2 by 1.5 by 
.4cm., and appears to be a flattened sphere with 
a rounded superior portion and a narrowed 
base. On section the stroma is composed of 
areas of whitish-gray, fleshy tissue mixed with 
other areas of yellow staining, irregular masses. 
No pus can be expressed from this mass. 
Impression: Xanthoma of knee joint. 


Zz 
Fic. 1. Benign giant cell xanthoma of the knee joint; gross specimen. 
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Microscopically, (Fig. 2) the section shows 
cellular tissue, with fibroblasts, epulis-like 
giant cells, and a few dilated capillaries. Patches 
of hemosiderin pigment are noted, as well as 
sheets of large lipoid containing cells. (Fig. 3.) 

Diagnosis: Giant cell tumor-xanthoma vari- 
ant. 


We believe this case is of interest 
because of the following: (1) Its relatively 
infrequent occurrence. (2) Three weeks 
elapsed between the time of the patient’s 
first complaints referable to his right knee 
and the time of surgical removal. (3) 
X-rays were of little value in making the 
diagnosis and the fact that they were non- 
revealing in the presence of clinical findings 
should make one suspicious of a neoplasm 
within the knee joint. 


SUMMARY 


1. A case of benign giant cell xanthoma 
has been reported. 
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2. Gross and histologic features have 
been presented. 

3. Treatment is wide surgical extirpa- 
tion. 

4. In no instance has malignant trans- 
formation been reported. 
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POSTOPERATIVE THROMBOSIS OF THE ILIAC VEIN* 


C. C. McCorrisTon, M.D. AND C. M. Burcgss, M.D. 
HONOLULU, T. H. 


HE threat of postoperative and puer- 

eral thrombophlebitis hangs con- 

stantly over the surgeon’s and 

accoucheur’s head. The following case 

report of postoperative thrombosis of 

the iliac and tributary veins is, therefore, 
presented and its treatment is discussed. 


CASE REPORT 


Mrs. A. R., a twenty-five year old Caucasian, 
first came to the obstetrical department of The 
Clinic for prenatal care on October 5» 1943. 
She had had an appendectomy and a “‘scraping 
of the right ovary” seven years previously and 
an attack of pyelitis five years previously. 
Since the attack of pyelitis she had been known 
to have a ptotic right kidney. Intravenous 
pyelograms taken on August 9, 1943, showed 
prolapse of the right kidney with slight hydro- 
nephrosis. Her Iast menstrual period had begun 
on August 24, 1943. General physical examina- 
tion was entirely normal except for evidence 
of pregnancy. Her blood pressure was 110/78, 
and urinalysis was normal. 

Her pregnancy progressed uneventfully until 
February 29, 1944, when she returned for a 
periodic prenatal examination at the sixth 
month. She had at that time noticed puffiness 
of the hands and feet and had had mild head- 
aches. There were no visual disturbances. 
Examination revealed an 11 pound weight 
gain in three weeks, marked pitting edema 
of the feet and ankles and edema of the hands 
and eyelids. The blood pressure was 140/90. 
Urinalysis showed 4 plus albuminuria but no 
acetone, acetic acid, blood or casts in the urine. 
The patient was admitted at noon of the same 
day to the hospital. Treatment consisted of bed 
rest; a low salt, high protein diet; ammonium 
chloride and magnesium sulfate orally; seda- 
tion in the form of pentobarbital orally; and 
500 cc. of 20 per cent glucose intravenously. 
Plasma proteins were 5.3 Gm. per 100 cc. At 
6:40 P.M. a plasma infusion was begun but the 
patient had a severe urticarial reaction about 
the face and chest within twenty minutes, and 


the infusion was stopped after less than 50 cc. 
had been given. At 7:30 p.m. there was a moder- 
ate urticaria of the face and chest. The patient 
complained of a severe headache but had no 
aura. She had vomited once and felt nauseated. 
Her temperature was 100°F.; her pulse rate was 
110 per minute; and the blood pressure was 
174/110. It was believed that most of the 
symptoms and signs were due to fulminating 
pre-eclampsia rather than the anaphylactic 
reaction, especially in that the blood pressure 
had risen steadily during the afternoon. Pelvic 
examination revealed a rigid, elongated cervix 
with inaccessible membranes. It was believed 
that interruption of the pregnancy by hysterot- 
omy under local anesthesia was indicated in 
order to prevent full-blown eclampsia. 

Inasmuch as the pregnancy was of only six 
months’ duration, 3 g. of pentobarbital orally 
and lé g. of morphine subcutaneously were 
given for pre-anesthetic sedation. Novocain, I 
per cent, locally, was used as the anesthetic 
agent. A classic cesarean section was done, and 
the patient delivered of a female which lived 
only a few minutes. Pitocin, 1 cc., was injected 
into the uterine musculature and 0.2 mg. of 
ergotrate was given intravenously after the 
delivery of the placenta. Blood loss was 
minimal. 

By the next morning the patient looked much 
improved and her blood pressure was 140/100. 
She improved rapidly and was far more co- 
operative than the average patient in moving 
about the bed and in exercising her legs and 
feet. Sutures were removed from the wound, 
which healed per primum, on the seventh 
postoperative day. She dangled her legs over 
the bed on the same day and was up in a chair 
on the eighth day, walked on the ninth day, 
and was discharged home on the tenth post- 
operative day. During her convalescence there 
were no symptoms or signs of deep phlebitis of 
pelvic or leg veins. Her blood pressure on dis- 
charge was 138/80, and urinalysis revealed 
only a trace of albumin. 

The patient was next seen at home on March 
23, 1944, twenty-three days after the hysterot- 
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omy and thirteen days after discharge from 
the hospital. She stated that she had been well 
and had been up and about the house until 


Fic. 1. Photograph of patient taken one 
month postoperatively. Note absence of 
edema and venous dilatation. 


three days previously (March 20th) when she 
began to have pain in the left calf. The pain 
became increasingly severe during the following 
three days and forced her to go to bed as walk- 
ing was unbearable. She had not felt feverish 
at any time nor had she had any chill. Exami- 
nation revealed pitting edema of the left lower 
leg and moderate swelling of the left thigh 
without heat or redness. The left calf was 
tender as was the course of the femoral vein up 
to the inguinal ligament. Dorsiflexion of the foot 
elicited severe pain in the calf. There was no 
abdominal tenderness and the abdominal 
wound was well healed. The temperature was 
100.6°F. 

Two hours later the temperature had risen 
to 101.6°F., but otherwise the findings had not 
changed. There was no tenderness above the 
inguinal ligament nor was there any rectal 
tenderness. It was believed that the patient 
had a thrombosis and possible phlebitis of the 
left femoral vein and its branches and that 
prompt ligation of the femoral vein proximal 
to the thrombosis might well prevent a fatal 
pulmonary embolus. 


NoveEMBER, 1045 


Under spinal anesthesia with ‘10 mg. of 
pontocaine a longitudinal incision was made 
over the junction of the left saphenous and 
femoral veins. Both were found completely 
thrombosed, the latter up to the inguinal liga- 
ment. A left supra-inguinal incision was then 
made and the retroperitoneal region exposed. 
All the deep veins of the pelvis on the left side, 
including the femoral, hypogastric, and exter- 
nal and common iliac, were completely throm- 
bosed up to the bifurcation of the inferior vena 
cava. There was massive edema about these 
veins. The left common iliac vein was inad- 
vertently opened and a small amount of serous 
whitish fluid extruded. This was cultured. The 
clot in this vein seemed poorly attached to the 
vein wall. 

The left common iliac vein was then doubly 
ligated with No. 1 chromic catgut at its junc- 
tion with the vena cava. The left sympathetic 
chain was located and about one inch of it, 
including the fourth or fifth lumbar ganglion, 
was removed. Six Gm. of crystalline sulfa- 
nilamide, along with two soft rubber drains, 
were inserted and the wound was then closed 
in layers with No. o chromic catgut. 

The spinal anesthetic was supplemented with 
cyclopropane and oxygen inhalation anesthesia. 
One thousand cc. of citrated banked blood was 
given intravenously during and immediately 
following surgery. Following surgery 2.5 Gm. 
of sodium sufadiazine and also 20,000 Toronto 
units of heparin dissolved in 1,000 cc. of saline 
were given intravenously over a three-hour 
period. Wangensteen suction was instituted. 
The postoperative condition was fair. 

On the morning of the first postoperative 
day the temperature was 99.6°F., the pulse 
136, and the patient’s general condition was 
improved. Clotting time was five minutes. The 
blood count showed 4,450,000 red cells, hemo- 
globin 84.6 per cent (11 Gm.), white cells 
£3,200, with 92 per cent polymorphonuclear 
leukocytes. Wangensteen suction was discon- 
tinued and a light diet was given. One Gm. of 
sulfadiazine and 0.6 Gm. of bicarbonate of 
soda were given orally every four hours. Then 
slow intravenous drip of 30,000 Toronto units 
of heparin in 1,000 cc. of normal saline was 
begun. 

The blood clotting time at noon was over 
two. hours. Before this had been reported, the 
patient had been given 300 mg. of dicumarol 
by mouth, but had vomited most of it shortly 
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afterward. At this time the wound began to 
discharge a large amount of bright red blood. 
The patient was immediately given 1,000 cc. 
of citrated banked blood. Five hours later the 
clotting time was twenty-three minutes but 
the prothrombin level was so low that it could 
not be determined. Large doses of vitamin k 
were given intramuscularly, and another 500 
cc. of citrated banked blood was given. The 
patient’s condition was fair despite a large 
amount of blood loss. from the wound. There 
was no evidence of bleeding elsewhere. Because 
of vomiting sulfadiazine was given by vein 
instead of by mouth. The wound culture taken 
at operation was now reported as showing 
“‘only a few streptococci.” 

By the next morning, the second postopera- 
tive day, the clotting time was five minutes, 
the prothrombin level 73 per cent of normal, 
the red blood count 3,360,000, hemoglobin 66.7 
per cent (8.8 Gm.), white count 12,250 with 
85 per cent polymorphonuclear leukocytes. 
Bloody serum only was discharging from the 
wound, though it was evident that the patient 
had a large wound hematoma. The tempera- 
ture was I101°F., pulse 130. The patient looked 
and felt well and was hungry. She was urged 
to swing her feet over the side of the bed and 
to exercise vigorously the contralateral leg, 
especially by plantar flexion and extension 
exercises. 

On the morning of the third postoperative 
day the clotting time was five minutes but the 
prothrombin level had dropped to 56 per cent 
of normal, probably due to the delayed effect 
of the small amount of dicumarol she had 
retained two days previously. Her sulfadiazine 
level was 12 mg. per 100 cc. of blood. Urinalysis 
was normal. Oral sulfadiazine was resumed at 
this point in place of the intravenous. On the 
fourth postoperative day the clotting time was 
four minutes and the prothrombin level was 
normal. 

Up to and including the sixth postoperative 
day, the temperature remained in the vicinity 
of 101°F., and on that day the red blood count 
was 1,830,000 hemoglobin 41.5 per cent (5.4 
Gm.), white blood count 16,300 with 79 per 
cent polymorphonuclear leukocytes. Urinalysis 
was normal. It was believed that the anemia 
was due to sulfonamide sensitivity as there had 
been no recurrence of fresh bleeding from the 
wound or elsewhere. The wound was discharging 
syrupy black blood only. Accordingly, the 
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sulfadiazine was withdrawn and a 1,000 cc. 
transfusion of citrated banked blood given. 
The following day the temperature fell to a 
normal level where, with slight variations, it 
remained for the rest of the hospital stay. 

On the eleventh postoperative day the 
sutures were removed and the patient sat in a 
chair; she walked on the twelfth postoperative 
day. On the fifteenth postoperative day the 
red blood count was 3,350,000 and the hemo- 
globin 76 per cent (9.9 Gm.). At this time the 
edema of the left foot, leg and thigh which had 
been marked began to regress. When the 
patient was discharged home on the twenty- 
fifth postoperative day, with minimal wound 
drainage, she had only slight edema of the 
left leg and foot, and was able to walk without 
difficulty. She was seen at regular intervals 
at the office and convalescence continued 
uneventfully. A photograph taken on April 
27, 1944, (one month postoperatively) shows 
practically no difference in size of the two legs. 
The edema had entirely disappeared. (Fig. 1.) 


COMBINED USE OF HEPARIN AND DICUMAROL 


The use of anticoagulants without sur- 
gery in the prevention of venous throm- 
bosis, extension of venous thrombosis, and 
pulmonary embolism has recently received 
considerable attention.'? Statistics point 
to a greatly reduced incidence of initial or 
repeated pulmonary embolism in patients 
under fifty years of age treated with anti- 
coagulants alone. Patients over fifty years 
of age with venous thrombosis, especially 
those who have had a non-fatal embolism, 
have responded less favorably than younger 
patients to the use of anticoagulants 
without venous section and ligation. 

Heparin, a tissue extract, obstructs the 
conversion of prothrombin into thrombin. 
Diluted in normal saline or glucose solution 
and given slowly by vein it acts almost 
immediately. Dicumarol, on the other 
hand, has a delayed action, according to 
Evans,! from one to six days; usually its 
effect is present in twenty-four to seventy- 
two hours. The effect of both of these 
drugs on any patient cannot be accurately 
predicted, there being a wide variation in 
effect on different individuals. The effect 
of heparin is observed by repeated clotting 
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time determinations taken at three- or 
four-hour intervals until a fifteen-minute 
clotting time is reached. Attempt is made 
to maintain the clotting time at this level 
until the dicumarol prolongs the pro- 
thrombin time. 

Heparin administration prolongs the 
clottmg time and the clot retraction. 
According to Evans it may lower the pro- 
thrombin level to 75 per cent of normal. 
Dicumarol, now synthesized (formerly 
extracted from spoiled sweet clover), is a 
poison the exact mode of action of which 
is unknown. It interferes, however, with 
the formation of prothrombin, and thus 
lowers the prothrombin level. Evans states 
that it prolongs the clotting time only when 
the prothrombin level is very much re- 
duced (in the vicinity of 40 per cent of 
normal) and that it has no consistent 
effect on clot retraction, platelet count, 
serum calcium or serum fibrinogen. 

Dicumarol given by mouth is begun 
simultaneously with the heparin. Like 
heparin, its effect on the individual varies 
tremendously, so that attempts to stand- 
ardize dosage have failed. Evans recom- 
mends an initial dose of 300 mg. for a 
patient less than 120 pounds and 400 mg. 
for one above that weight, followed by a 
daily maintenance dose of 100 to 300 mg. 
daily. The prothrombin level is reduced to 
less than 70 per cent of normal; the drug 
is discontinued if it should fall below 60 per 
cent of normal. Judgment is necessary in 
the administration of the daily dose; a 
rapidly falling prothrombin level necessi- 
tates withdrawal of medication or reduc- 
tion of thedose. A slowly falling prothrombin 
level requires a larger daily dose. 

With venous thrombosis, with or with- 
out pulmonary embolism, the dicumarol 
should be continued for one or two weeks. 
Evans believes that the patient may sit 
up as soon as the prothrombin level is 
below 70 per cent of normal. Of forty of 
his patients with postoperative venous 
thrombosis, nine were out of bed within 
one week and twenty-seven within two 
weeks. Of forty-six patients with venous 
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thrombosis treated with dicumarol, with 
or without heparin, he reports only one 
benign and no fatal emboll. 

There is some evidence’ that the admin- 
istration of large doses of vitamin K may 
reduce the prolonged prothrombin time 
created by the administration of dicu- 
marol. Whole fresh blood. transfusion and 
the withdrawal of the drug are the most 
effective measures in reducing the pro- 
longed clotting and prothrombin time 
induced by either heparin or dicumarol. 

Needless to say, anticoagulant drugs are 
no panacea. They have not supplanted 
prophylaxis, including specifically post- 
operative foot dorsiflexion and extension 
exercises, and avoidance of unnecessarily 
prolonged restriction in bed. They have not 
done away with the necessity for constant 
awareness of the spector of thrombosis in 
every postoperative or puerperal patient 
and prompt recognition and institution of 
treatment. 

Barker, Allen, and Waugh? list the 
absolute contraindications to the use of 
dicumarol as follows: (1) renal sufficiency, 
(2) purpura of any type, (3) blood dyscra- 
sias with bleeding tendencies, and (4) 
existing prothrombin deficiencies, as in 
jaundice, hepatic disease, malnutrition 
and subacute bacterial endocarditis. 

They list the following as relative con- 
traindications: (1) existence of ulcerating 
lesions, open wounds, or potentially bleed- 
ing surfaces, (2) necessity for surgical 
operation during the next two weeks, and 
(3) continuous gastric drainage. 

The reasons for these contraindications 
are clear when they report forty-seven 
cases of bleeding, eighteen of them (4 per 
cent) serious, in a series of 497 postoper- 
ative cases treated with dicumarol. Evans 
reports two deaths (4 per cent) and eight 
cases of hemorrhage (14 per cent) out of 
fifty-six patients treated with dicumarol 
at The Lahey Clinic. The great variation 
of individual tolerance’ to heparin and 
dicumarol make their administration diffi- 
cult and may result in hemorrhage as in 
our case. This need not be wound hemor- 
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rhage. There may be cerebral hemorrhage, 
pulmonary hemorrhage from the region of 
the infarct, or urinary tract bleeding; 
indeed, bleeding may occur almost any- 
where. Small initial doses and close obser- 
vation are recommended when these drugs 
are used. The short duration of the effects 
of heparin, as contrasted to the delayed and 
prolonged effects of dicumarol, makes it 
the safer drug even though it is more 
difficult to administer and is more expen- 
sive. Prolonged, slow intravenous drip of 
dilute heparin solution is probably safer 
therapy than the combined use of both 
heparin and dicumarol. 


SURGICAL INTERVENTION 


Proximal venous ligation is by no means 
obsolete, not only in patients over fifty 
years of age with venous thrombosis and a 
warning non-fatal embolism, but also in 
some younger patients. Our patient had 
a large loosely attached clot in the iliac 
vein which if cast free might well have 
caused an initial fatal embolism without 
warning. Awareness that thrombophlebitis 
and phlebothrombosis are often associated 
Is necessary in the proper evaluation of the 
patient and the proposed therapy. 

Prompt femoral vein ligation in the 
presence of a deep venous thrombosis of 
the leg interposes a block to proximal 
propagation of that thrombus and to any 
emboli that may be released. If the ligation 
can be carried out at the junction of a large 
patent vein, such as the profunda femoris, 
no stagnant venous pool is left proximal 
to the ligature. This is a worthwhile pre- 
caution, if possible, for propagating thrombi 
proximal to the region of ligation have 
been reported. For this reason Evans has 
recommended the use of anticoagulant 
therapy following femoral ligation. We do 
not hold this usually necessary, especially 
as there is a high incidence of hemorrhage 
from the use of anticoagulants; apparently 
ligation of the femoral vein proximal to 
the thrombosis is rarely followed by pul- 
monary emboli. In the case presented 
anticoagulants were used because of the 
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extension of the thrombus to the bifur- 
cation of the vena cava and the risk of 
thrombotic extension to the contralateral 
iliac vein. Their use was promptly dis- 
continued because of the above stated 
bleeding tendency, especially since the 
prothrombin level fell so low before the 
dicumarol could have had effect. Vitamin 
K was used in this case only on an empirical 
basis because the prothrombin time was 
markedly prolonged by the heparin before 
dicumarol could have had effect. The 
recovery was almost certainly due to 
prompt transfusion rather than the vita- 
min K. 

Swelling of the thigh, however slight, 
suggests extension of the thrombus proxi- 
mal to the inguinal ligament. Inasmuch 
as there was no abdominal or rectal 
tenderness and there was only moderate 
preoperative swelling of the thigh, initial 
exploration of the femoral vein in Scarpa’s 
triangle was justified, as a loose thrombus 
extending only a short way proximal to 
this point can sometimes be sucked 
back, thus making abdominal surgery 
unnecessary. 

Paravertebral sympathetic block with 
procaine, or by surgical interference as in 
the case presented, helps reduce the edema 
of the extremity. Interruption of the 
sympathetic pathways blocks vasoconstric- 
tor impulses and thus allows better 
collateral circulation with resultant dimin- 
ishing edema. It was noted that in this case 
the affected leg was warm and pink and at 
no time showed any effect from the venous 
ligation. It was believed that the sym- 
pathectomy contributed materially to the 
patient’s recovery. 

Finally, the dangers of heparin and 
dicumarol alone or with surgery must be 
considered and weighed against, the dan- 
gers of surgery alone in each individual 
case. 


SUMMARY 


1. A case of postoperative iliac venous 
thrombosis, treated with anticoagulants 
and surgery, is presented. 
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2. Both anticoagulants and surgery are 
useful in the prevention of fatal pulmonary 
emboli. 

3. Sympathectomy in this case seemed 
to be of striking benefit. Sympathectomy 
or paravertebral lumbar sympathetic block 
with procaine might prove of value in 
every case. The sympathetics are in most 
cases readily accessible when large pelvic 
veins are operated upon and their removal 
should not increase the operative risk 
unduly. | 
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4. Administration of heparin and dicu- 
marol is potentially dangerous. 
5. Prevention is the best therapy. 
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ANEURYSYS vary in size from that of a millet seed to a child’s head. 
They may be single or multiple. In order of frequency they involve the 
thoracic aorta, popliteal artery, femoral artery, abdominal aorta, subclavian 
artery, innominate artery, axillary artery, iliac artery and the cerebral 
and pulmonary arteries. 

From “Principles and Practice of Surgery” by W. Wayne Babcock 
(Lea & Febiger). 
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EXCISION OF THE ELBOW FOR MULTIPLE COMPOUND 
COMMINUTED FRACTURES* 


G. J. Curry, M.D. 


Chief, Division for Surgery of Trauma, Hurley Hospital 
FLINT, MICHIGAN 


HE literature on this subject is 

scanty. Advocating excision of the 

elbow rather than an arthroplasty 
later may seem too radical. Certainly 
arthroplasty cannot be performed with 
hope of good results in all cases of stiff 
elbows. There must be indications for 
excisions in those cases involving severe 
trauma. Many English writers wrote ex- 
tensively on its value as an immediate 
treatment accompanying débridment of 
gunshot wounds destroying the elbow 
joint.* They advised that if it be done 
early, infection and sepsis are prevented. 
They agreed that the triceps tendon and 
fascia should be kept intact and con- 
tinuous with the periosteum and fascia 
overlying the ulna. 

The length of the convalescent period ts 
shortened, particularly valuable in patients 
who are dependent upon the use of their 
hands to earn a livelihood. The lateral 
instability is obviously not so important 
in a non-weight bearing joint, such as the 
elbow. It may be a crude surgical pro- 
cedure but if the patient is satisfied, and 
can freely use the part in his work without 
pain or minimal discomfort, it is not an 
operation to be thrown into discard. A 
patient would seem to be better off than 
with a stiff elbow. 

Buzby! reports satisfactory results in 
thirteen out of fifteen elbow joint exci- 
sions. One case was for an _ extensive 


compound comminuted fracture of the 
three bones. Nine were for post-traumatic 
ankylosis, all old healed compound com- 
* A. E. Moore, W. M. Shepar, C. M. Moullin, R. H. 
J. Swan, C. H. Fogge in the Brit. M. J., in 1917-1918. 
* From the Fracture Service, Division for Surgery of Trauma, Hurley Hospital, Flint, Mich. 
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minuted fractures. Pain was almost a 
negligible factor from the time of the 
operation, and disappeared when motion 
began. Extension against gravity is the last 
function to recover, and lateral instability 
improved when the patient learned to hold 
the biceps moderately tight. All the 
patients reported earn their livelihood by 
hard physical labor. 

Buchanen? says, ‘‘In this operation the 
joint ends of all bones are widely removed. 
Success here, in distinction to other joint 
operations, depends upon the wide removal 
of bone. There should be three finger’s 
breadth between the arm and forearm 
bones in the extended position when placed 
in a moderate stretch.” 

Campbell® states that excision of the 
elbow is indicated when destruction is 
severe, but has reference to infection, and 
does not mention compound fractures. 
This procedure is not indicated in children. 

Churchill* says in a few cases in which 
serious trauma or early established infec- 
tion has irreparably ruined the joint 
architecture, resection of the joint has 
been performed and satisfactory healing in 
a position of maximum usefulness achieved. 
This obviously means that an arthrodesis 
results rather than a_ pseudoarthrosis. 
No doubt there will be more abundant 
literature on this subject from the surgical 
divisions of the military departments in 
the future. 

Christopher’ interestingly states that 
fractures of the lower end of the humerus, 
and upper. end’ of the radius and ulna 
constitute one-tenth of all the fractures in 
the body, but no mention is made of elbow 
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joint excision for severely comminuted 
compound fractures. Key and Connellé 
concur in this opinion. 
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in spite of instability and minimal pain. 
Their cases presented relatively the same 
indication; viz, severely compounded com- 


Fic. 1. X-ray film showing marked comminution involving fractures of the 
lower end of the humerus, and upper ends of the radius and ulna. Note the 
marked distortion of fragments, and absence of joint continuity. 


Jones and Lovett’ state: “It is an open 
question whether arthroplasty has sufficient 
advantage over excision to warrant one in 
pronouncing it the operation of election.” 
This is a conservative evaluation. 

Kini® advises that the bone ends should 
be kept apart in elbow excisions with the 
use of skeletal traction, followed by a 
short period of plaster of Paris fixation, 
and physiotherapy measures later. The 
power of flexion should be against resist- 
ance. Evaluation is based upon (1) the 
cosmetic result, (2) weight lifting (10 
pounds), first with the affected arm 
hanging by the side, and secondly with 
the arm abducted and the forearm in full 
extension. 

Levit? emphasizes that the best treat- 
ment for gunshot wounds of the elbow 
joint, complicated by fractures, is early 
resection with early therapeutic exercises. 

McLaughlin and Smith’ have done 
several cases with reasonably good results 


minuted fractures of the elbow involving 
the humerus, radius, and ulna. 

Murray’s!! comments are most informa- 
tive. Most of the cases presented in the 
literature were the result of gunshot 
wounds. He is impressed by the compara- 
tive rarity of flail elbows reported in the 
literature. Differentiation of those cases 
in which there is loss of bone forming the 
joint with good practical muscle and 
nerve control, from those in which there is 
loss of bone with loss of practical muscle 
and nerve: control, must be made. The 
former are classified as active flail elbows. 
The findings in this case report indicate 
the former classification. Murray recom- 
mends restoration of the normal shape and 
size of the bone ends affording better 
contact for resistive pressure. A good pad 
of fibrous tissue that will obviously form 
between the bone fragments ought to 
substitute reasonably well however, in 
the writer’s opinion. 
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Scudder’? says, “‘Fractures of the lower 
end of the humerus entering the elbow 
joint are generally recognized as giving 
relatively poor functional results. Treat- 
ment of an adult elbow joint fracture 
should be very carefully thought out from 
the date of the injury. Partial excision of 
the elbow has been followed by satis- 
factory results in a few cases in which it has 
been used.” 

Shorbe! in a very interesting review of 
severe elbow injuries associated with 
automobile door etiology, i.e., driving with 
the arm resting on the car door sash and 
protruding, states that in extensive com- 
minution of the lower end of the humerus 
early removal is the best form of treatment. 
Results are surprisingly good in spite of 
instability and some weakness. The results 
in his series were uniformly bad in the 
severe cases with the use of skeletal 
traction in selected forms and occasionally 
open reduction with fracture assembly. 
It would seem that with such poor results 
using the usual accepted fracture manage- 
ment, elbow joint excision, particularly if 
an active flail elbow may be obtained, 
should enter the plan of treatment more 
often. This obviously refers to the severely 
comminuted compounded fractures. The 
argument may be advanced that even 
should ankylosis occur, arthroplasty may 
be done later. 

Speed! states that in the severely 
compound comminuted fractures, com- 
plicated by infection, ankylosis is to be 
expected. Reconstruction measures are 
advocated at a later date. 

West! says in supracondylar fractures 
of the humerus of the worst type with 
practically no movement as an end result, 
an excision may be considered if the 
patient is willing to sacrifice stability for 
movement. It has been the writer’s experi- 
ence in this type of case to observe many 
cases of ankylosis. 

The following case report is submitted, 
suggesting consideration of this procedure 
in selected cases. 
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CASE REPORT 


A white male, fifty-five, janitor, was ad- 
mitted to Hurley Hospital, Flint, Michigan 


Fic. 2. Postoperative x-ray film show- 
ing complete elbow joint excision. 


on August 30, 1944, at 10:30 A.M., about one- 
half hour after falling from a height of two 
stories and sustaining injuries involving the 
right shoulder and elbow. There were no associ- 
ated injuries and his general condition was 
good. 

Clinical examination of the right shoulder 
revealed nothing significant.“ There was some 
ecchymosis with generalized edema and tender- 
ness. X-ray examination later showed a 
fracture in the mid-scapular area without dis- 
placement. The right elbow, however, showed a 
large, deep, jagged gaping transverse wound 
about three inches in length, on the posterior 
aspect about the level of the humeral condyles. 
There was moderate bleeding, and the wound 
was contaminated with dirt. The slightest 
movement was painful. Deformity was present, 
but there were no evidences of associated radial 
or ulnar nerve involvement. X-ray examina- 
tion showed ‘‘comminuted fractures of all 


bones of the elbow joint.” 
The patient was a good surgical risk and was 
accepted for immediate exploratory operation. 
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The original wound was of adequate size for 
this purpose. Meticulous local preparation was 
done, viz, shaving, thorough scrubbing with 
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and radial bone ends were sawed off, leaving 
the clean smooth stumps. The biceps tendon 
attachment was preserved. The wound was 


Fic. 3. Progress x-ray film, eight months postoperatively. There is some 
osteophyte production and spur formation present, with ample space be- 


tween the bone ends. 


green soap, and copious saline irrigation. 
Identification of structures was attempted. 
The radial and ulnar nerves were not seen. The 
triceps tendon was completely detached with 
the olecranon fragmentation. The comminu- 
tion was marked and there were many bone 
fragments of all sizes and shapes in distorted 
positions. The humeral condyles, radial head, 
olecranon, and a portion of the ulnar shaft 
were identified in numerous pieces. There was 
marked devitalization of overlying soft struc- 
tures, with much dirt deposited in the wound. 
The biceps tendon was intact at its radial 
attachment. Assembly of the many bone frag- 
ments into some degree of relationship was 
considered mechanically impossible. The hazard 
of secondary bone infection and necrosis was 
great, and at best a fixed elbow in a selected 
position of optimum use was all that could be 
expected under the most ideal circumstances. 
There no doubt would have been persistent 
sinuses for a long time. 

Complete excision of the elbow was selected. 
The loose bone fragments were first removed. 
Devitalized soft tissues were excised, hemo- 
stasis secured, and the jagged humeral, ulnar, 


again thoroughly irrigated with normal saline, 
the triceps tendon remnant sutured to the 
posterior deep fascial plane of the forearm, and 
the wound closed with cotton sutures. About 
7 Gm. of sulfanilimide powder were dusted in 
the wound. The arm was placed at right angles 
and laid on a pillow, following application of a 
loose dressing. The whole operative procedure 
took about one and one-quarter hours. - 

The patient’s reaction was good, and the 
postoperative course was afebrile after the 
first two days. Five Gm. of sulfathiazole were 
given orally in-divided doses every twenty-four 
hours for the first six days. Pain was minimal. 
The wound healed by first intention, and 
physiotherapy was started on the tenth post- 
operative day, directed toward active and 
passive movements principally. The patient 
was ambulatory on the twelfth day, with the 
right arm in a sling. He was discharged from 
the hospital on the nineteenth postoperative 
day, September 18, 1944, with no significant 
complaints. There was beginning active fore- 
arm flexion and one could see the biceps muscle 
in play. Triceps function was minimal. 

Close observation was given this case, and 
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Fic. 6. Fic. 7. 


Fic. 4. The patient, eight months postoperatively, with the right upper ex- 
tremity hanging at his side, in complete extension, with the forearm in 
pronation. 

Fic. 5. Right forearm at right angles midway between supination and pro- 
nation. Note the contour of the contracted biceps muscle. 

Fic. 6. Right forearm in almost complete flexion, with the arm hugging the 
lateral chest wall. 

Fic. 7. Right arm abducted 35 degrees, with forearm in pronation. Note 
absence of visible deformity at right elbow. Both upper extremities are rela- 
tively the same size. 
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careful but constant physiotherapy measures 
were carried out postoperatively for months. 
The patient returned to light duty on the 


Fic. 8. Right arm in 75 degrees abduction, 
with forearm in complete flexion, and in 
mid-supination and pronation. Note 
healed transverse scar on the posterior 
aspect of the elbow. 


fortieth postoperative day, and at present, is 
conducting the major portion of his pre-trauma 
work. There is no pain. The elbow is flail and 
unstable but very useful. Flexion is complete. 
There is minimal triceps function. Grip is good 
in the right hand and the patient is able to 
lift about ten to fifteen pounds. The con- 
valescence was definitely shortened. The ac- 
companying x-ray films and photographs are 
self explanatory. (Figs. 1 to 8.) 
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SUMMARY 


A case report is presented describing the 
care of a severe, compound, comminuted 
fracture of the right elbow by complete 
joint resection. The satisfactory result 
obtained would give the impression that 
this procedure has merit in such cases and 
should receive consideration in the plan of 
management. 
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F one reviews .the surgical treatment 

of brain abscess, such a wide diver- 

gence of opinion will be found that we 
may readily conclude that the accepted 
treatment is still to be determined. Pecul- 
iarly enough the pyogenic organisms pri- 
marily responsible for brain abscess are 
controlled by the sulfonamides and pen- 
icillin. The organisms most frequently 
encountered in brain abscess are: Strepto- 
coccus pyogenes, Staphylococcus pyogenes 
aureus, pneumococci, hemolytic strepto- 
cocci, occasionally colon bacilli and gas 
forming spore-bearing anaerobes, and Bac- 
illus typhosus. In view of the questionable 
results obtained in the treatment of these 
abscesses it was considered of interest to 
report the case of brain abscess associated 
with meningitis in which we are certain 
the patient would have succumbed had 
not surgery been combined with the use of 
sulfonamide and penicillin. 

Infections may enter the brain through 
four separate pathways; (1) by direct 
extension along the blood vessels, Virchow- 
Robin spaces, preformed pathways, nerve 
sheaths, or foramina; (2) by direct im- 
plantation from penetrating wounds; (3) 
by means of infected emboli carried 
through the blood stream, and (4) by 
unknown pathways. 

The most frequent cause of brain abscess 
is otitis media and mastoiditis. In Evans’ 
group of 194 cases, 56.8 per cent arose 
from this area, whereas in a series of 
Courville and Nielsen 46 per cent had a 
similar origin. Suppuration in the nasal 
cavity and accessory sinuses was the 
cause in 6.3 per cent of Evans’ group; 


invasion of the brain by malignant growth 
i I per cent, and metastatic suppuration 
In 23.7 per cent. Approximately one-half 
of the metastatic group arose from either 
chronic bronchiectasis or empyema, and 
the other half from extrathoracic suppura- 
tion. Metastatic abscesses carry with 
them a high mortality partly because 
approximately 50 per cent are multiple. 

The frequency of brain abscess fortu- 
nately is small. In a series of 94,469 cases, 
Dench discovered eleven patients with 
brain abscess. Courville and Nielsen in 
reviewing the statistics of the continental 
clinics, found 0.19 per cent, 277 Instances 
with brain abscess in a total of 147,604 
cases. The frequency of brain abscess 
occurring in otitis media also is extremely 
small. Evans reporting on 10,280 autopsies 
from the London Hospital found 718 
cases of otitis media, with seventy-four, 
Or 10.3 per cent with brain abscess. In 
45,272 autopsies sixty-eight, or 0.15 per 
cent revealed brain abscess. 

Brain abscess also rarely follows head 
injury unless the dura is_ penetrated. 
Holmes in a series of 2,357 post-war head 
injuries found twenty-seven cases of ab- 
scess, or 1.4 per cent. They occurred only 
when the dura had been opened. Tuffier 
and Gualian in a series of 5,644 post-war 
head injuries found ninety-four, or 1.4 
per cent with abscess. 

Macewen, in 1893, reported on a series 
of twenty-five cases of abscess, six patients 
of whom were moribund and died without 
operation. The other nmeteen were oper- 
ated upon and eighteen recovered. He 
evacuated the abscesses completely, re- 


*From the Jean Shubert Neurosurgical Foundation of the Cedars of “Lebanon Hospital, Los Angeles and the 
Southern Permanente Hospital, Fontana, California. 
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peatedly washed out the cavities with 
antiseptic solution and rarely used a 
drain. In the cases in which the capsule 
was old and thick and failed to collapse, 
he used such drains as decalcified chicken 
bone which Jater became absorbed, or 
rubber or glass. These spectacular results 
of Macewen were due to a combination of 
the drainage method later advocated by 
Elskey and Coleman, the tapping method 
of Dandy, and the unroofing technic of 
King. 

Objections were found to the use of 
rubber tubes because they often collapsed 
and to glass tubes because they became 
dislodged, penetrated the brain substance 
and spread the suppuration. All types of 
tubes were found to be forced out from 
the brain and the dressings were difficult 
and dangerous. For this reason they were 
replaced by gauze drains, but as the gauze 
became moistened with pus, it acted as a 
plug, thus naturally defeating its purpose. 
Cigarette drains were also tried, but 
without success. However, folded layers of 
guttapercha were an added improvement. 
Success was obtained by the use of the wire 
gauze drain of Mosher. The improvement 
in rubber tubing led to the reintroduction 
of the rubber drain by Coleman. Later, 
the unroofing method was suggested by 
King. 

The modern surgical treatment of brain 
abscess may be divided into three groups: 
(1)closed method with drainage or tapping; 
(2) open method and (3) extirpation. 

Closed Method. If the indication for 
immediate puncture is not too urgent, the 
wound should be packed with gauze soaked 
in a mild antiseptic solution, and the dura, 
arachnoid and pia about the opening should 
be coagulated with the electrosurgical unit. 
The incision should then be closed, and 
reopened within twenty-four to forty- 
eight hours. When the needle is introduced 
into the abscess and the smear does not 
reveal any bacteria, one or two aspirations 
may be sufficient to clear the abscess. 
This method was later suggested by 
Dandy. Successful cases have been reported 
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by Grant, Puusep, Spasokukotsky, Patri- 
kios and Sbarounis, Vincent et al. If the 
pus, on the other hand, contains many 
organisms, a rubber drain is placed through 
the opening and into the abscess. A specia! 
needle described by Grant is of value in 
inserting the tube. The rubber tube is 
sutured to the galea and the wound closed 
around the tube. ‘] he tube is left in situ for 
a week, then the suture is cut and the tube 
is allowed to extrude itself in the course of 
two to three weeks. Worms and Ferey 
have suggested repeated aspirations of pus 
through the tube. Coleman reports twenty- 
six cases with twenty-one recoveries and 
Grant reports twenty recoveries in thirty 
cases. 

Open Method. Once the capsule of the 
abscess has been identified by the exploring 
cannula, the opening is enlarged in the 
skull. The dura is opened in a stellate 
fashion and the subarachnoid space is 
sealed off by packing gauze soaked in 14 
strength of iodine between the dura and the 
arachnoid for twenty-four hours (Bucy), 
or suturing the dura to the cortex with 
fine catgut (King and Adson), or by 
coagulating the dura, arachnoid and pia 
to the cortex with the electrosurgical 
unit (Cahill and Horrax). The cortex is 
now either incised, (Adson and McKenzie) 
down to the abscess wall, or excised and 
removed with the electrocautery or suction 
(Bucy, Kahn, King, Toby, Bagley), until 
the surface of the capsule is exposed. 
The surrounding brain is held back by 
general retraction, the pus is evacuated 
through the exploratory needle, the abscess 
cavity is opened and the remaining materia! 
is sucked out under direct vision. ‘The 
abscess cavity is then packed and kept 
open with gauze, or a soft rubber tube is 
inserted in the cavity without gauze 
(McKenzie); the cavity may be filled with 
long strips of rubber tissue (Robinson); 
or iodoform gauze be packed about two soft 
rubber catheters (Adson, Bucy); iodoform 
gauze alone may be used (King); a conical 
wire mesh basket has been suggested as a 
drain (Mosher). Horrax evacuates the pus 
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and sutures the capsule to the galea or 
pericranium, thus marsupializing the ab- 
scess. Kahn identifies the abscess cavity 
and introduces thorotrast into the cavity 
after removal of pus. The abscess then 
slowly progresses outward toward the sur- 
face of the brain. As a rule, however, the 
cortex herniates through the operative 
wound as the abscess migrates toward the 
surface. The protruding brain is removed 
by suction, the abscess cavity being 
opened, evacuated, marsupialized, packed 
and drained. 

On one occasion the authors permitted 
the brain to herniate out through the 


opening and the entire abscess capsule 


extruded with the herniation, so that we 
were able to resect the abscess away from 
the surface of the brain. 

In all of these variations of the open 
method, removal of the pack begins after 
one week and is completed between the 
tenth and twelfth days. 

Extirpation. Vincent was the first de- 
liberately to remove an encapsulated post- 
traumatic abscess. In case the abscess 
membrane was thin, and would not permit 
enucleation, Vincent performed repeated 
drainage with decompression so as to 
permit a thickening of the abscess wall. 
Enucleated abscesses have been removed 
successfully by Vincent, Morton, Dott, 
Cairns, and Adson. 


CASE REPORT 


On November 21, 1943, H. H. a male, aged 
sixteen, was in an automobile accident, enter- 
ing the Permanente Hospital unconscious and 
in deep shock. Hemorrhage from the nose and 
mouth and a subconjunctival hematoma of 
the right eye were found. Spinal fluid as well as 
blood was draining from the nose. Physical 
examination the following day after the 
patient regained consciousness revealed a well 
developed male lying quietly in bed. There was 
an area of contusion over the left frontal 
region and marked tenderness over the left 
orbit. Temperature was 97.2°F., pulse 92, 
respirations 22, blood pressure 130/60. Corners 
of the mouth were well and equally elevated; 
there was no evidence of facial nerve injury. 
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Pupils were equal and reacted to light and 
accommodation. Extra-ocular muscles were 
normal. Vision was roughly normal with 
normal fundi and sharp disc edges. The left 
drum was retracted. However, there was no 
bleeding. There was a loss of the sense of 
smell. There was a clear fluid dripping from 
the nose whenever the patient would roll from 
side to side. The pharynx was clean, the neck 
glands palpable but not tender and the trachea 
was in the midline, the thyroid was not en- 
larged, the lungs were clear and the heart was 
not enlarged nor were there any murmurs or 
irregularities. Examination of the abdomen 
was negative for injury. Abdominal reflexes 
were normal. No evidence of back injury was 
noted, there was no tenderness to kidney 
percussion and the genitalia were normal. 
No hernia existed in either groin, the cremas- 
teric reflexes were normal, the extremities 
revealed no evidence of injury; the reflexes 
and sensation were normal and equal. 

X-rays taken on November 21, 1943, re- 
vealed a fracture involving the frontal sinus 
and base of nose on the left, and a slight de- 
pression of the superior rim of the left orbit. 
This fracture involved both tables of the skull 
with slight depression of the inner table. There 
was also a fracture involving the petrous por- 
tion of the temporal bone on the left which 
extended forward. 

Urinalysis on November 22, 1943, revealed 
a clear yellow specimen. Reaction 5.0; specific 
gravity 1.028; pus 2-3; few epithelial cells; 
few mucous threads; and a few clumps of pus 
cells. It was negative for albumin, acetone, or 
red cells. Blood count on November 22, 1943, 
revealed a hemoglobin of 85 per cent; red 
blood cells 4,490,000 and white cells 9,000. 

The patient remained flat in bed for one 
month. The leakage of cerebrospinal fluid 
from his nose stopped within the first week. 
During the remainder of the time, the patient 
suffered no unusual symptoms. Temperature, 
pulse, respirations and blood pressure all 
remained constant. The patient was dismissed 
from the hospital to bed rest at home on 
December 23, 1943. on January 4, 1944, he 
was allowed to sit up at home. On January 19, 
1944, he was seen in the clinic. The fluid was 
dripping from his nose rather profusely. The 
fluid would stop dripping when the patient 
remained flat on his back. Hospitalization was 
strongly advised; however, the parents would 
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not consent to this. The patient was placed at 
bed rest at home. He remained in bed until 
March 15, 1944, at which time he was allowed 
to remain out of bed for short periods of time. 
The rhinarrhea did not reoccur. 

On April 8, 1944, the patient was readmitted 
to the hospital because of nausea, vomiting and 
headaches. On physical examination at this 
time, there was found to be a slight stiffness 
of the muscles of the neck. The eye grounds 
showed marked papilledema bilaterally of ap- 
proximately four diopters. Sense of smell was 
absent in both nostrils. His temperature was 
99.6°F., pulse 76, respirations 18. There was a 
paralysis of the sixth nerve of the right eye 
with an inability to move the right eye laterally 
beyond the midline. Other ocular muscles were 
intact and normally active. The right pupil 
was larger than the left; both reacted to light, 
but very little reaction was noted to accommo- 
dation. There was no gross limitation of visual 
fields. Kernig sign was negative. Spinal puncture 
on April 10, 1944, revealed a pressure of 440 
mm. of water with 7 red blood cells per high 
power field. Spinal puncture on April 15, 1944, 
revealed a pressure of over 600 mm. of water 
with 10 red blood cells per high power field. It 
was believed that increase in pressure was caused 
by a space occupying mass on the left side. 
On April 17, 1944, examination revealed tem- 
perature 98°F., pulse 70, respirations 18, blood 
pressure 120/70, sense of smell absent bi- 
laterally. Diplopia was present and there was 
a right rectus paralysis. The right pupil was 
larger than the left; both pupils reacted to light, 
but there was little reaction to accommodation. 
There was no gross limitation of the visual 
fields. Discs showed marked choking bilaterally. 
Cranial nerves 6, 7, 8, 9, 10, 11, 12 were intact. 
General sensation was intact. Two point dis- 
crimination was negative. Vibratory sense 
showed no abnormality. Upper abdominal 
reflexes were hypoactive compared with the 
lower abdominals, cremasteric bilaterally ac- 
tive, arm reflexes normal. The patellar and 
Achilles reflexes were more active on the right. 
There were no pathological reflexes. Urinalysis 
on April 17th was negative to albumin and 
acetone. It contained 1.5 pus cells per high 
power field, abundant amorphous deposits, 
specific gravity 1.018, negative to sugar and a 
few triple phosphate crystals. Blood count on 
April 17th revealed hemoglobin of 93 per cent; 
leucocytes 8,100, erythrocytes of 4,700,000 
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and a color index of 0.97. The Kline test was 
negative. 

It was our opinion that we were dealing with 
either a brain abscess or a subdural hematoma. 
In view of the slightly increased reflexes on the 
right and because of the history of rhinorrhea 
a left-sided frontal lesion was suspected. The 
entire head was shaved and the patient pre- 
pared for bilateral frontal perforator and burr 
openings, under local anesthesia. 

The head was prepared in the usual manner 
with green soap, sterile water, bichloride and 
alcohol. Local anesthesia was infiltrated in 
both frontoparietal areas, about midline be- 
tween the base and the vertex. A small incision 
was scratched over both of these areas and the 
field was then draped. With the assistants 
making digital compression to control the 
bleeding, an incision was first made on the 
left side. Hemostats were applied to the galea 
and a self-retaining retractor was inserted. 
With the periosteal elevator the scalp was 
separated from the calvarium. A perforator 
and burr opening was made through the skull; 
the dura was tense, but there was no evidence 
of hemorrhage. The dura was then opened and 
the brain found to be under considerable pres- 
sure; there was no evidence of a subdural 
hemorrhage. The wound was packed with 
cotton gauze, and a similar procedure carried 
out on the opposite side. 

In view of the possibility of a left-sided 
abscess, a brain cannula was first inserted into 
the right cerebral hemisphere to rule out the 
question of deep-seated brain hemorrhage, or 
multiple abscess. Nothing was found on the 
right side. The wound on the right was then 
completely closed with silk sutures and a silver- 
foil dressing applied. An exploratory cannula 
was then inserted into the left frontal lobe and 
at a distance of 6 cm. a soft area was encount- 
ered which immediately drained thick, green- 
ish yellow pus. A stilette was introduced into 
the cannula which was then replaced by the 
brain abscess guide of Grant. Through this 
guide a small rubber catheter was introduced. 
We were able to evacuate 75 cc. of thick pus. 
The abscess cavity was then washed with 
saline. A smear was obtained and the labora- 
tory reported the probability of a pneumococcic 
organism. Culture later proved this to be 
pneumococcus, type 1. Penicillin, 25,000 
units, was dissolved in 10 cc. of water and this 
solution was directly instilled into the abscess. 
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The abscess cavity had contracted, so that it 
was possible to instill only 8 cc. of the penicillin 
solution. The remaining 2 cc. were instilled 
over the cortex and in the surrounding scalp. 
The dura was not closed. The rubber tube was 
sutured to the galea and the wound closed 
with silkworm gut. A dressing was applied and 
the drain was clamped shut, to keep the 
penicillin in the abscess cavity. The patient 
left the operating room in good condition. 

Postoperatively on April 18th the patient’s 
temperature was 100.2°F., pulse 100, respira- 
tions 24. When the clamp was released from 
the drain and the drain opened, approximately 
to cc. of bloody purulent fluid escaped from 
the abscess cavity. Penicillin, 25,000 units 
were again placed into the abscess cavity after 
washing with saline. During the washing the 
patient complained of pain over the right eye. 
Pulsation was noted in-the fluid in the catheter 
during irrigation. Smear of the material 
drained from the wound revealed many red 
blood cells, few pus cells and a few diplococci. 
Culture revealed the organisms to be pneumo- 
cocci, type 111. Physical signs were unchanged 
other than that the stiffness in the neck had 
increased. 

On April 19th, his temperature was 101.2°F. 
pulse 110; respirations 24; on opening the tube 
approximately 5 cc. of bloody fluid oozed forth. 
Smear from this specimen revealed many 
leucocytes and erythrocytes, but no bacteria 
were seen. The wound was irrigated with saline. 
There was some resistance felt after about 5 cc. 
of saline had been placed in the cavity; 25,000 
units of penicillin were placed into the cavity. 
The suture holding the drain in place was cut, 
and the entire drain was forced out. Spinal 
tap revealed 41 leucocytes, 13 erythrocytes 
per cu. mm. During the afternoon the patient’s 
temperature rose to 102°F., pulse to 120. 
Sixth nerve paralysis was still present. The 
patient was placed on sulfadiazine. On April 
2oth the sulfa level in the blood was 23.5 mg. 
per cent. 

On April 21st, his temperature was 100°F. 
Cisternal puncture and spinal puncture were 
done and revealed a pressure of 300 mm. with 
no block present. His pulse was 100, respira- 
tions 22. The cell count from the spinal fluid 
was 72, and from the cisternal fluid, 129 cu. 
mm.; 25,000 units of penicillin were injected 
into the spinal canal. 

On April 22nd his temperature was 98.9°F., 
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pulse 94; respirations 22. Spinal fluid pressure 
was 480 mm. with a cell count of 54 per cu. 
mm. Ten cc. of fluid were removed and 25,000 
units of penicillin in 4 cc. of fluid was again 
administered into the spinal canal. 

On April 23rd his temperature was 98.6°F., 
pulse 86, respirations 20, spinal puncture 
revealed a pressure of over 600 mm. of mercury. 
This pressure was due to the fact that the 
patient was not cooperative and was straining. 
There were 10 erythrocytes per high power 
field; no white blood cells; 25,000 units of 
penicillin were again administered into the 
spinal canal. The sulfa level (blood) was 
11.7 mg per cent. The white cell count 9,800, 
red cell count 4,500,000. The urine was essen- 
tially normal and showed no crystals. 

On April 27th, his temperature was 98.8°F., 
pulse 86, respiration 20. Spinal tap showed a 
pressure of 300 mm. of mercury; 10 cc. of fluid 
were removed and the pressure dropped to 140. 
Cell count revealed 10 lymphocytes and 6 poly- 
morphonuclears with 84 red blood cells. The 
blood sulfa level was 11.5 mg. per cent. 

On May Ist, his temperature was 98.6°F., 
pulse go, respirations 16. No unusual signs or 
symptoms had developed. The wound was 
clean, and sutures were removed. There was 
still papilledema in both eyes. Sixth nerve 
paralysis was still present on the right side. 
There was more strength in the right hand 
than in the left. Abdominal reflexes were 
absent. 

On May 3rd, his temperature 98.2°F., pulse 
98, respirations 20; a spinal puncture revealed 
a pressure of 280 mm.; 5 cc. of fluid were re- 
moved. The cell count revealed 21 red blood 
cells and 1 white blood cell. The wounds were 
clean. The sixth nerve paralysis on the right 
was still present. Weakness of the left hand 
was still present, however, no other neuro- 
logical signs were found. 

On May 11th, the patient was dismissed 
from the hospital to be followed in the out- 
patient clinic. His temperature was 98°F., 
pulse 84, respirations 20. 

On May 25th, the patient was examined in 
the out-patient clinic and found to be in good 
physical condition. The wounds were clean. 
The right eye now moved readily to the mid- 
line only. Knee jerks were slightly hyperactive 
but equal. Eye discs were still choked. The 
sense of smell was still absent. 

On June 27th, the patient had been up walk- 
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ing around without difficulty. Pupils were 
equal and regular, reacted to light well and 
the discs showed no papilledema. There was 
partial lateral right rectus palsy, and the 
patient was attending school. 

On July 26th, the right eye moved to almost 
complete range of normal motion. He had no 
neurological symptoms, no complaints or signs 
of recurrence of brain abscess, and had been 
working for almost two months. 

On December 15, 1944, the patient had no 
complaints and was working actively. Ex- 


American Journal of Surgery Glaser, McGregor—Brain Abscess 


NOvEMBER, 1945 


amination revealed him to be completely 
normal. 
SUMMARY 


This patient with brain abscess was 
cured by three direct instillations of 
penicillin into the abscess cavity for a 
total of 75,000 units, and the resulting 
meningitis arising therefrom was treated 
by an additional 75,000 units of penicillin 
injected into the spinal canal, plus the use 
of sulfadiazine. 


OsteEoy YELITIS of the skull may be the result of trauma, hematogenous 
infection, direct extension from infections of the nasal sinuses or mastoid, 
syphilis, or tuberculosis. It may be localized or spreading. The common 
infecting organism is Staphylococcus aureus. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 


Saunders Company). 


>» 


THROMBOSIS OF THE BRACHIAL ARTERY TREATED 
WITH SUCCESSIVE CERVICAL SYMPATHETIC BLOCKS 


Lieut. Cot. HARWELL WILSON 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


YMPATHETIC chain block is now 
S recognized as a valuable procedure 
in the management of several differ- 

ent clinical conditions. These conditions 
include thrombophlebitis, causalgia, cer- 
tain severe chest injuries, and occlusive 
arterial lesions of both sudden and gradual 
onset.1~* Viability of an extremity may be 
threatened by the sudden occlusion of a 
major artery and it is in such cases that 
this method of treatment may yield most 
spectacular results by producing sufficient 
vasodilatation in collateral channels to 
overcome the critical circulatory deficit. 
Traumatic arterial injuries may result 
in perforation of the vessel, thrombosis of 
a vessel without perforation or in a severe 
spasm of the arterial wall which at times Is 
sufficient to shut off the flow of blood 
through the vessel.’ Also, in some cases in 
which there is a perforating wound or 
thrombosis of a main vessel; the collateral 
vessels may undergo a spastic contraction 
which further diminishes the circulation 
to the part distal to the lesion. The case 
reported below is not especially unique, 
however, it is an excellent example of the 
striking benefit that in some cases may be 
derived from repeated sympathetic blocks. 


CASE REPORT 


The patient, a well developed twenty-nine 
year old soldier, was admitted to the hospital 
at 3 p.M. September 2, 1944, one hour after 
being in a truck accident. 

The history revealed that the patient was 
riding in a truck when it ran off an embank- 
ment 45 feet high. The patient was thrown to 
the ground, and his right arm at a point 214 
inches below the axilla was pinned to the 
ground by the gate of the truck body. Thirty 
minutes elapsed before the truck gate was 
removed, thereby releasing the patient. The 
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patient experienced pain at the site of the con- 
tusion of the right arm and right lateral chest 
wall and also experienced pain in the left 
shoulder. On admission to the hospital his 
general condition was fair, the patient was 
conscious and there was no evidence of severe 
shock. Examination in the receiving office re- 
vealed the presence of a simple fracture of the 
left clavicle and contusions of the right chest 
wall, right arm and right side of the face. No 
radial pulse could be felt on the right. A normal 
brachial pulse could be felt in the right arm 
above the site of the contusion where the truck 
gate had compressed the arm for thirty min- 
utes. Sensation as tested by cotton and pin 
prick was greatly impaired. Movement of the 
fingers and thumb were almost absent and 
there was some weakness of the extensors of 
the right wrist. The right hand was definitely 
cooler than the left and was moist. Slight 
cyanosis was present. There was no evidence 
of a large hematoma, pulsating, or otherwise, 
in the arm although a definite contusion with 
ecchymoses was present. The impression at 
this time was that the patient had a severe 
spasm of the right brachial artery. 

At 6:20 P.M. a right cervical sympathetic 
block was performed with 2 per cent procaine. 
Following this, the arm felt slightly warmer, 
however, the results were not conclusive. 

Precautions were taken to see that no form 
of heat was applied to the right arm. Heat in 
the form of hot water bottles was applied to 
the trunk and to the lower extremities in an 
effort to produce reflex vasodilation. 

At 9:30 P.M. aminophyllin was given in- 
travenously and another cervical sympathetic 
block was done. Papaverine, which might have 
been given, was not available. Thirty minutes 
after the second sympathetic block, the right 
arm and hand were dry and definitely warmer 
than previously, however, the right side was 
still cooler than the left and the pulse still 
could not be felt at the wrist. Sensation ap- 
peared to be better but was definite by not 
normal. Two and one-half hours after the block, 
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the forearm and hand had again become cold, 
therefore at midnight a third block was done. 
The effects of this block likewise persisted for 
only two and one-half hours and the procedure 
was repeated at 3 A.M. and again at 6 A.M. 
Following the sympathetic ganglion procaine 
injection, performed at 6 A.M. September 3, 
1944, the hand remained warmer than at the 
time of admission. Sensation from this time on 
remained much better than during the first 
few hours following admission. At g A.M. the 
hand was still fairly warm. The hand did not 
become cold again, however, another block was 
performed at 11 A.M. and again the following 
day. 

A very weak but definite radial pulse at the 
right wrist was found by various observers 
seventy-two hours following the injury. This 
pulse could be felt at times for a period of three 
days, after which it could no longer be demon- 
strated. Sensation returned to normal, how- 
ever, the patient was unable to use the intrinsic 
muscles of the hands more than 50 per cent of 
normal and there was some weakness of the 
forearm. Wrist drop was not present. The 
patient was kept in bed for one week after 
which time the left shoulder was immobilized 
with a bandage and physiotherapy in the form 
of active and passive exercise for the right hand 
was begun. 

On September 15, 1944, because it was felt 
that a long period of time would be required 
before recovery from the contused ulnar and 
median nerve would take place, the patient 
was transferred to a general hospital. Septem- 
ber 30, 1944, the patient was seen again. His 
general condition was about the same, the 
radial pulse on the right was absent. A brachial 
pulse above the point of contusion was present. 

It is now believed that this case is one of 
thrombosis of the right brachial artery with an 
associated contusion of the right median and 
ulnar nerves. At the time of admission the 
circulation of the right arm appeared to be 
definitely deficient. Important points in treat- 
ment were frequent sympathetic blocks and 
the avoidance of heat to the arm. The patient 
was also prevented from smoking during this 
period. 

It is interesting that the effects of the earlier 
sympathetic blocks lasted only two and one- 
half hours, while at a later time when the 
balance of circulation had been restored the 
effect was more prolonged. This emphasizes 
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the importance of performing blocks as fre- 
quently as is shown to be necessary by exami- 
nation, instead of on an empirical basis of two 
to four times a day. Alcohol injections would 
of course produce a more lasting effect. Since 
alcohol, however, is more likely to be asso- 
ciated with unfortunate complications than 
procaine, such as a severe neuritis, the author 
has preferred to rely upon the repeated use of 
procaine or upon sympathectomy produced by 
surgery, rather than upon the injection of 
alcohol. The fact that the radial pulse failed 
to return speaks for thrombosis rather than 
spasm of the artery. 


Comment. The management of injuries 
of the large arteries is a problem of para- 
mount importance in both civil and mili- 
tary practice. In some cases in which a 
major artery has been partially severed, 
the most widely practiced procedure is 
ligation of the artery after complete 
division, accompanied by ligation of the 
concomitant vein. Following this, all possi- 
ble methods are used to secure the maxi- 
mum amount of dilatation of the collateral 
channels. This is usually accomplished 
by successive procaine sympathetic chain 
blocks, or by this procedure followed by 
sympathectomy. Sympathectomy in the 
lumbar region has usually been associated 
more consistently with satisfactory results, 
than have operations of this nature per- 
formed in the cervical region.’ This is 
apparently due to the fact that the lumbar 
region operation interrupts the pre-gang- 
lionic fibers, whereas in the cervical region 
the post-ganglionic fibers are the ones 
interrupted. 

The method of re-establishing the con- 
tinuity of a severed artery as described by 
Blakemore, has recently received favorable 
comment.*!1 Blakemore described a non- 
suture method of arterial anastomosis, in 
which a vein graft which bridges the defect 
is held in place by small vitallitum tubes. 
This contribution will undoubtedly play 
an important part in saving some extremi- 
ties from gangrene, however, the war cases 
to which the method is applicable are 
limited. Also, as with any method the 
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results are not always satisfactory, as 
thrombosis or blow out may later occur 
at the site of the anastamosis. 

A procedure recommended in a number 
of standard books for the treatment of 
severe arterial spasm, with interruption of 
blood flow is resection of a portion of the 
artery. This is based on the assumption 
that the sympathetics will be interrupted 
distal to the division of the artery and, 
that this also may cause the release of some 
of the vasospasm in collateral channels. 
This procedure does not appear to be 
entirely rational when a sympathetic block 
can be more easily performed and if suc- 
cessfully done removes far more of the 
vasoconstrictor impulses affecting an ex- 
tremity than would be accomplished by 
merely dividing the artery. Similarly sym- 
pathectomy may be performed in certain 
cases giving a constant and_ prolonged 
interruption of the vasoconstrictor fibers. 

The deleterious effect which may be 
produced by applying heat to an extremity 
suffering from a deficient blood supply ts 
now widely appreciated. Several years ago 
Norman Freeman pointed out that heating 
a part speeds up metabolic processes there- 
by making the demand for oxygen greater, 
and in cases in which it is impossible for 
this oxygen lack to be compensated by an 
increased blood flow tissue necrosis is more 
likely to occur. This point has been re- 
peatedly emphasized by writers dealing 
with this subject. It is well known that 
external heat applied to other parts of the 
body such as the trunk and uninvolved 
extremities, may result in reflex vasodilata- 
tion all over the body and as such, this Is a 
rational form of therapy. 

In the author’s experience, vasodilator 
drugs have not been of great benefit in 
such cases, however, papaverine given 
in rather large doses has often. been 
recommended. 
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SUMMARY AND CONCLUSIONS 


1. A case of thrombosis of the brachial 
artery, treated by frequently repeated 
cervical sympathetic blocks is presented. 

2. Procaine sympathetic block is a well 
established form of therapy in the manage- 
ment of injuries to major arteries. 

3. The importance of repeating such 
blocks as often as is necessary, to main- 
tain adequate collateral circulation is 
emphasized. 

4. Some of the important principles in 
the management of injuries of the larger 
arteries are discussed. 
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DIVERTICULITIS OF THE VERMIFORM APPENDIX* 


W. A. ALTEMEIER, M.D. 


Assistant Professor of Surgery, College of Medicine, University of Cincinnati 
CINCINNATI, OHIO 


IVERTICULOSIS of the vermiform 
appendix is exceedingly rare and 
diverticulitis is even more infre- 


riG: 1. 


Fac: 


fever. There had been no remarkable loss of 
weight, dysuria or respiratory complaint. 
Three months before she had had a spon- 


Fic. 1. Showing the appearance of the appendix and diverticula immediately 
after operation. 
Fic. 2. Showing the communications of the diverticula with the lumen of 
appendix. 


quent. A case of appendiceal diverticulosis 
with superimposed subacute inflammation 
has been observed recently and is recorded 
here as a clinical oddity. 


CASE REPORT 


M. A., a white female, aged twenty-two, was 
first seen on August 20, 1943, complaining of 
recurrent attacks of colicky right lower quad- 
rant abdominal pain of ten days’ duration. 
The pain was associated with nausea and con- 
stipation but not with vomiting, anorexia or 


taneous miscarriage and her convalescence 
was uneventful. 

Physical examination revealed a well de- 
veloped and well nourished white adult female 
who did not appear ill. The temperature was 
98.6°F., pulse rate 84, and respiratory rate 22. 
The head, neck, heart and lungs were essen- 
tially normal and the blood pressure was 
118/82: The significant physical findings were 
limited to the abdomen where a moderate 
amount of tenderness to deep palpation was 
present. The tenderness was not sharply 


*From the Department of Surgery, University of Cincinnati College of Medicine and the Cincinnati General 
Hospital. 
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localized and was not associated with muscle 
spasm nor rebound tenderness. The pelvic 
examination was not remarkable. 
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Because she continued to complain of the 
colicky abdominal pain during the following 
three weeks under this therapy, she was ad- 


Fic. 4. 


EY 


Fic. 4. The subacute inflammatory reaction of the mucosa, submucosa and 
muscularis is illustrated. 


The white blood cell count was 6,800 per cc. 
with 72 per cent polymorphonuclears. The 
red blood cell count was 3,980,000 and the 
hemoglobin 80 per cent. The urinalysis and 
Kahn tests were negative. 

A tentative diagnosis of subacute mesenteric 
lymphadenitis was made and the patient was 
permitted to return home under observation 
and conservative treatment consisting of rest, 
bland diet, and the administration of mineral 
oil, 1 ounce twice a day was ordered. 


mitted to the hospital on September 14, 1943, 
for observation and appendectomy. Operation 
was performed through a McBurney incision 
and a rather large appendix was found. Multi- 
ple large sacculations were evident on the 
surface of the appendix and in its mesentery. 
(Fig. 1.) These were diverticula, two of which 
showed gross evidence of inflammation. Ap- 
pendectomy was performed in the usual manner 
and the ligated stump was inverted by means 
of a purse-string suture of fine black silk. The 


Fic. 3. Showing the continuation of layers of appendix over its diverticulum. 
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wall of the terminal ileum was normal and 
several enlarged lymph nodes were found in its 
mesentery. There was no Meckel’s diverticulum 
or visible diverticula of the cecum and trans- 
verse colon. The wound was then closed in 
layers without drainage and the patient was 
returned to her room in good condition. 

The postoperative course was uneventful 
and the operative wound healed per primam. 
On September 23rd she was discharged from 
the hospital without complaint. 

The specimen consisted of the appendix and 
its attached mesentery. Multiple diverticula 
involved the wall of the appendix and mesen- 
tery, and two of these were edematous, red, 
and obviously inflamed. Longitudinal section 
demonstrated that the lumen of the diverticula 
communicated freely with that of the appendix. 
(Fig. 2.) 

Microscopic examination showed that all 
layers of the appendiceal wall were continued 
over the diverticula. (Fig. 3.) A marked 
lymphocytic and polymorphonuclear leuco- 
cytic infiltration was present in the mucosa, 
submucosa and muscularis of two of the div- 


erticula. (Fig. 4.) On the basis of these find- 
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ings, a pathologic diagnosis was made of 
diverticulosis of the appendix with superim- 
posed subacute inflammation. 


COMMENT 


Diverticula of the intestinal tract are 
most commonly found in the large bowel, 
particularly the descending and sigmoid 
colon, and occasionally in the. small 
intestine. In the colon they usually adjoin 
the appendices epiploicae and are of the 
false acquired type which frequently gives 
rise to symptoms. In the small bowel they 
are almost invariably situated along the 
mesenteric border and seldom produce 
symptoms. Diverticula of the vermiform 
appendix, however, must be exceedingly 
rare since we have been unable to learn of 
any recorded or unrecorded case similar to 
the one described. The appendiceal di- 
verticula in this case unquestionably were 
of the true congenital type with super- 
imposed subacute inflammation. 
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RECONSTRUCTION OF THE COMMON DUCT WITH 
VITALLIUM TUBES 


A. V. MIGLIACCcIO, M.D. 
PROVIDENCE, RHODE ISLAND 


tube by Dr. Pearse, of Rochester, 

New York, many cases have been 
reported in the literature in which the 
reconstruction was facilitated by the use 
of this type of a tube. Dr. Frank Lahey 
has raised the problem concerning the 
pressure caused on the neighboring blood 
vessels by such a tube and wondered if it 
would not be wiser to continue the use of 
rubber tubing. This is a legitimate question 
and can be answered only by following a 
large series of cases for years. 

The followmg case is reported so that 
it may be included in this series as well as 
to point out some unusual experiences 
such as: (1) The accidental and fortunate 
establishment of an abdominal biliary 
fistula by surgery just at the time that 
the patient was on the verge of establishing 
his own bronchobiliary fistula; (2) the 
necessity for having many types of vital- 
lum tubes ready on the operating floor; 
(3) the establishment of a gastrohepatic 
biliary fistula with rubber tubes which was 
blocked by the rotting away of one of the 
rubber tubes, and (4) the successful re- 
establishment of the normal connection 
between the two hepatic ducts and the 
distal end of the common duct with the aid 
of a “‘y” shaped vitallium tube. 


G the introduction of the vitallium 


CASE REPORT 


Mr. A. R. was admitted to the Rhode Island 
Hospital on July 24, 1942, because of persistent, 
intense, painless jaundice. The past history 
revealed that he had had a cholecystectomy in 
another hospital in this city in December, 1941. 
Following the operation the patient had been 
well for three days. Then a large amount of 
brownish fluid drained through the incision. 
This drainage continued to be profuse for 
several weeks and then decreased in amount. 


With the decrease and finally the disappear- 
ance of the drainage, jaundice, clay-colored 
stools and a severe itch set in. X-rays were 
taken and he was referred to the Tumor 
Clinic. It was decided at that hospital; accord- 
ing to the patient, that nothing else could be 
done. The patient was discharged. The jaundice 
increased in severity until the patient ‘looked 
like a Chinese.” His appetite had been poor. 
Stools continued to be clay-colored and there 
had been a loss of twenty-five pounds in weight 
as well as a sapping of his strength and energy. 
On his doctor’s recommendation he had several 
carious teeth extracted. 

The physical examination on admission to 
the Rhode Island Hospital seven months after 
his cholecystectomy showed a thin under- 
nourished ambulatory man of thirty-three; 
weight 105 pounds; blood pressure 94/65. 
icteric index 84; Van den Bergh immediate 
direct; hemoglobin 11 Gm.; red blood count 
3,600,000; feces negative for bile; urine 4+ for 
bile. His temperature was 99°F., pulse 100, 
respirations 20. Except for a well healed upper 
right rectus scar and jaundice the physical 
examination was negative. 

The prothrombin time was reported as 
106 per cent of normal but the intern made a 
note that he must have made some mistake. 
X-rays showed no evidence of disease in the 
heart, lungs or upper abdomen. 

The patient was prepared for surgery with 
vitamin k, high carbohydrate, high vitamin 
diet, etc., with the expectancy that he had one 
of the three following conditions: (1) injury to 
the common duct, (2) stone in the common 
duct, or (3) carcinoma of the head of the 
pancreas. 

The operative note made on July 29, 1942, 
the day of the operation follows: 

Preoperative Diagnosis: ? Injury to common 
duct or stone in common duct. 

Operation Performed: Exploration of com- 
mon duct. 

Postoperative Diagnosis: Injury to common 
duct. 
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A right rectus muscle-splitting incision was 
made. On opening the peritoneum, numerous, 
dense adhesions of the omentum to the under- 
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them. The upper end of the remains of the 
common duct was rounded, so that there was 
no question that this was the upper end. The 


Fic. 1. Photograph of x-ray following second operation. 
Only one of the rubber tubes could be visualized by 


x-ray. 


surface of the liver were found. ‘These were 
freed by sharp dissection. Bleeders were tied. 
The liver edge was round and the liver ap- 
peared slightly enlarged. 

The common duct area was exposed and the 
foramen of Winslow identified. A thickened, 
normal-sized common duct was isolated. Two 
silk retraction sutures were placed in it and 
the duct opened. A probe was inserted down 
into the duodenum with no difficulty. The 
probe was then directed upward and found to 
meet an obstruction. The common duct was 
further dissected and a small stump, apparently 
the remains of the cystic duct, was identified. 
About one-quarter inch above this, the com- 
mon duct terminated. Exploration failed to 
reveal any evidence of the upper portion of the 
common duct or common hepatic duct. The 
portal vein and hepatic artery were dissected 
free from surrounding tissue so that all struc- 
tures in this area were definitely identified. 

A needle was inserted into many suspicious 
areas but no bile was obtained from any of 


needle was inserted into several areas in the 
liver in the hope of establishing a_ biliary 
fistula. 

The head of the pancreas, stomach and 
duodenum appeared normal. The _ patient’s 
condition was poor and the search for the 
upper end of the common duct had to be 
stopped after three hours and twenty minutes 
of operating. 

A cigarette drain was inserted down to the 
foramen of Winslow and the wound closed in 
layers about the drain, using No. 00 chromic 
double continuous catgut in the peritoneum, 
single of the same in the muscle, chromic No. o 
figure-of-eight in the fascia. Four stay sutures 
were used and one cigarette drain inserted. 

Discussion of this operation lead us to believe 
that the upper half of the common duct had 
been injured and that what was left had 
shriveled up so that the hepatic ducts were 
now intrahepatic. Moreover, my failure to 
locate the site had robbed this individual of 
his only chance to survive. Postoperatively, 
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the temperature spiked to 101°F. for about 
eighteen days. During the first eleven days the 
wound appeared clean and dry. There was no 
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pus cells, many bacteria, occasional pigment 
granule and rare crystal resembling cholesterol. 
Culture revealed many Gram-negative rods of 


Fic. 2. Shows catheters removed. Note short tube pointing down- 
ward. It rotted away at x. 


sign of bile. The sutures and drains were re- 
moved. Our wound had healed well and we 
attributed the temperature to a “hepatitis.” 
On the twelfth postoperative day bile was seen 
on the dressing. A rubber catheter was inserted 
into the sinus and continuous suction was ap- 
plied in the hopes of encouraging the flow of 
bile. Fortunately this happened and whenever 
there was a tendency for the sinus to contract 
down, dilatation was carried out. 

The icteric index on August I, 1942, three 
days postoperatively, rose to 96. On August 
17, 1942, nineteen days postoperatively and 
five days after the appearance of bile on the 
abdominal dressing, it had dropped to eighteen 
and remained therabouts. 

From the eighteenth to the forty-first post- 
operative day the temperature remained within 
normal limits. The patient’s general condition 
improved and his own bile was fed to him in 
grape Juice. 

From the forty-second to the fifty-third 
postoperative days the patient had repeated 
chills with a rise in temperature to 104°F. The 
white blood count averaged about 17,000 with 
a fairly normal differential. Blood cultures were 
sterile. The bile, however, which had formerly 
been clear became muddy in appearance. 
Microscopic examination showed a number of 


the colon group, Streptococcus non-hemoliticus, 
Bacillus pyocyaneus, aerogenes and Proteus 
morgani. Sulfadiazine was started with an 
initial dose of 3 Gm. and then 1 Gm. three 
times a day. We probably should have given 
more but were afraid to. The blood level ranged 
around 5 mg. per cent for the free and 8 mg. 
per cent for the combined. The last chill oc- 
curred on the sixty-fifth hospital day. From 
that day until his second operation the tem- 
perature remained normal. The patient, how- 
ever, lost all of the ground that he had gained. 
He refused to take his bile even by gavage. 
His weight came down to 97 pounds. The serum 
protein was reduced to 5.8, hemoglobin 12.8; 
red blood count 3,750,000; cholesterol 202; 
icteric index 20; urine essentially normal. 
Three blood transfusions were given. 

It was decided that something had to be 
done in order to get the bile draining into the 
gastrointestinal tract. 

In view of the fact that the common duct 
was believed to be intrahepatic it was thought - 
best either to dissect out the sinus and implant 
it into the stomach or small bowel or else to 
re-establish the connection of the biliary and 
gastrointestinal systems with a vitallium tube. 
A special tube was ordered with four holes 
bored into the widest end. It was hoped that 
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this could be sutured to the liver at the liver 
end of the biliary sinus and the smaller end 
would either be inserted into the distal half of 
the common duct or into the small bowel. This 
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foramen of Winslow was closed off and all the 
tissues in front of it were markedly edematous. 
Identification of the individual structures was 
impossible. 


Fic. 3. Shows y-vitallium tube in place eight months post- 
operatively. Dense shadow in middle of stem of tube 
represents point of union of two tubes to give added 
length required in this case. 


was the only vitallium tube which we had. The 
operative note follows: 

Preoperative Diagnosis: Old common duct 
injury. 

Operation Performed: Hepaticogastrostomy. 

Postoperative Diagnosis: Same. 

The abdomen was opened through an old 
right rectus scar. The biliary fistula was ex- 
cised and was traced down to the right lateral 
wall and found to extend between this wall and 
the liver. The fistulous tract apparently led 
over the upper surface of the liver and not into 
the remnants of the common duct as was 
expected. 

As soon as this was realized, this dissection 
was left alone and the undersurface of the liver 
was explored just above the foramen of 
Winslow. There were considerable dense ad- 
hesions of the omentum and duodenum. The 


After considerable searching, a nubbing was 
encountered which appeared to be the upper 
end of the common hepatic duct. The tissue 
about this was very dense. It had to be incised 
with a knife. As this was done, a dirty, whitish, 
mucoid bile gushed out so fast that suction 
alone could not keep ahead of it. As soon as the 
bile had stopped flowing, the region was further 
explored. A culture of this bile was taken. 

It was found to be just at the bifurcation of 
the hepatic ducts and the septum between the 
two hepatic ducts could be seen. The septum 
was incised in order to make it possible to put 
in the vitallium tube, but this was not enough 
as the amount of hepatic duct wall was very 
small. The vitallium tube was placed into the 
right hepatic duct using the straight, narrow 
end. It was sewed in place with difficulty but 
was quite firm when this was finished. A No. 12 
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French catheter, the end of which was cut, 
was then inserted in the left hepatic duct and 
sutured. This field was then walled off and the 
duodenum was identified. It was rolled out and 
the remnants of the distal common duct. was 
found. A French clamp was placed into it and 
then found to go into the second portion of the 
duodenum. Another clamp was placed in the 
same opening, and it was found that it went 
directly posteriorly in toward the head of the 
pancreas. 

Study and discussion ended in assuming that 
in this patient, the duct of Wirsung entered 
the common duct just before the common duct 
entered into the sphincter of Oddi. An attempt 
was made to bring this portion of the common 
duct up to the metal tube so that at least half of 
the liver would drain into the duodenum. This 
was found to be impossible as the gap was too 
great. Attempts to mobilize the duodenum were 
unsuccessful because of the profuse bleeding 
that was encountered. The duodenum itself 
could not be brought up to the metal tube with- 
out there being too much tension. In despera- 
tion, a small rubber catheter was placed 
through the metal tube into the right lobe of 
the liver and sutured to the four small open- 
ings which had been made in the end of the 
metal tube. These two catheters were then 
brought out over the stomach and the omentum 
above the stomach was lapped around them. 

An opening was made into the stomach and a 
hole was made in each of the two catheters at 
this point. The catheters were then sutured so 
that the bile would empty into the stomach and 
the stomach wall was sutured over the two 
catheters in the hopes that a biliary fistula 
from the hepatic ducts to the stomach would 
be established. The open ends of the catheters 
were then brought out through the greater 
omentum, and the greater omentum sutured to 
the openings in the stomach and the catheters 
were brought outside the abdominal wall. 

A rubber tissue drain was placed down to 
Morrison’s pouch. The wound was closed in 
layers using four through-and-through heavy 
silk stay sutures. Continuous No. oo chromic 
catgut sutures were placed in the peritoneum, 
and interrupted No. o chromic in the fascia. 

Interrupted silk was used for the skin. 

The operative time was close to five hours 
and needless to say the patient’s condition was 
poor. We persevered because we realized that 
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this was the only chance which the patient had 
to survive. 

Several interesting observations results from 
this procedure: (1) That at the time of the first 
operation this patient was apparently on the 
verge of breaking through the dome of his 
liver and establishing his own biliary drainage. 
It is quite probable that this would have de- 
veloped into a bronchobiliary fistula and that 
our fortunate and timely interference provided 
the bile with an easier exit. This must have 
occurred on the twelfth postoperative day. The 
continuous suction likewise encouraged the 
development of this tract. (2) The swelling of 
the liver made the hepatic ducts intrahepatic 
at the first operation and the “‘deflation” of 
the liver associated with the drainage of bile 
made enough of the ducts extrahepatic so that 
we could see them at the second operation. 
(3) The various types of vitallium tubes should 
always be available at these operations as one 
can never tell what condition is present. (Fig. 1.) 

Seven days following the second operation 
the icteric index rose to 35. On the fourteenth 
day it was 19, on the twentieth it was fourteen 
and on the twenty-ninth day it was 9 with a 
cholesterol of 268. The postoperative con- 
valescence was unusually smooth. The tem- 
perature never rising above 100.5°F. and 
returning to normal on the eighth day 
postoperatively. 

Drainage from the wound was moderate and 
ceased on the tenth day. Healing was excellent. 
The rubber catheters were unclamped only for 
pain and this occurred but twice. 

The reason for bringing the tubes out 
through the abdominal wall may not appeal to 
some but it seemed to us to offer two advan- 
tages: First, that suction could be applied even 
though there was an opening into the stomach 
and secondly it might be possible to remove 
the tubes after a long interval had established 
a firm sinus, without submitting the patient to 
further surgery. 

The patient was discharged with normal- 
colored stools 123 days after admission, 117 
days after his first operation and thirty days 
following his second operation. 

One month after discharge he weighed 135 
pounds which was his normal weight. 

On March 24, 1943, the patient was read- 
mitted because of a vomiting spell and fear 
that something had gone wrong. He remained 
in the hospital for five days. The vomiting did 
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not recur. The feces were brown in color. 
Laboratory work showed: Hemoglobin 16.1; 
red blood count 4,570,000; white blood count 
12,850; Van den Bergh direct reaction; icteric 
index 6; urea nitrogen 9; cholesterol 272; glu- 
cose 83; total protein 7; urine (normal) no bile 
present. 

On July 11, 1943, the patient was readmitted 
because of epigastric pain which was referred 
to the right shoulder and jaundice. The tem- 
perature, pulse and respirations were normal 
on admission. Examination showed: Icteric 
index 18; Van den Bergh immediate direct 
reaction; white blood count 13,450; hemo- 
globin 14; red blood count 3,820,000. 

The stools intermittently showed absence of 
bile. The temperature showed some fluctuation 
and the icteric index rose to 44 on the twenty- 
eighth hospital day. On the very next day the 
temperature returned to normal, the patient 
felt better and his icteric index gradually im- 
proved until it reached 17 on the thirty-third 
day since admission. 

During this hospital stay it was realized that 
a “y”’ vitallium tube would have to be inserted 
in place of our makeshift combination. A tube 
one and cne-half times the usual length was 
ordered and had not arrived, so that the patient 
was discharged. 

The patient was readmitted on August 23, 
1943, because one of the rubber tubes had 
broken in half. Our vitallium tube had arrived 
earlier but the patient was getting around 
quite well and desired to postpone his opera- 
tion as long as possible. We agreed, but this 
accident gave us the opportunity for attempt- 
ing to insert our vitallium tube. 

The laboratory work follows: red blood count 
4,560,000; white blood count 17,450; hemoglo- 
bin 13.9; blood urea nitrogen 10; glucose 94; 
total protein 6.5; sodium chloride 468; icteric 
index 21; Van den Bergh immediate direct; 
urine ? bile; stools varying color but never clay- 
colored. 

Operation was performed on August 27, 
1943. The operative note follows: 

Preoperative Diagnosis: Absence of the com- 
mon duct due to trauma during cholecystec- 
tomy. 

Operation Performed: Reconstruction of the 
common hepatic and common duct. 

Postoperative Diagnosis: Same. 

The abdomen was opened through the old 
right rectus scar. Dense, firm adhesions were 
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found throughout. The stomach was adherent 
to the undersurface of the peritoneum. An 
elliptical incision was made in the peritoneum 
and then around the stomach at this point. A 
tie was placed to close the mucosa which was 
not opened. Interrupted sutures were used in 
the muscularis and serosa of the stomach and 
reinforcing the first layer. The stomach and 
duodenum were firmly adherent to the under- 
surface of the liver. These organs were sep- 
arated by blunt and sharp dissection so that 
finally the foramen of Winslow could be 
identified. 

The finger was introduced into this foramen 
and the metal tube could barely be palpated. 
There was a great deal of thick, fibrous tissue 
where the common duct should have been and 
where the sinus probably was. This fibrous 
tissue was carefully dissected away from the 
right side toward the midline. The hepatic 
artery could be seen pulsating. An incision was 
made parallel and to the right of it in the peri- 
toneum and fibrous tissue. This vessel was 
gently retracted toward the midline. The portal 
vein could not be identified at any point during 
the operation. The incision in the fibrous tissue 
sinus tract was carried down toward the metal 
tube. The end of the tube was uncovered and 
it was found to be firmly fixed in the liver sub- 
stance. The ties which had been placed in the 
tube to hold it in position were finally seen and 
cut and the tube was easily removed. It was 
known that this tube was in the right hepatic 
duct. Careful dissection opened the left hepatic 
duct. A Kelly clamp could be placed in each 
one and it was definitely noted that the left 
hepatic duct extended toward the left and the 
right toward the right. The Kelly clamp could 
be inserted for quite a distance. The duodenum 
was rolled down exposing its posterior portion. 
The silk suture which had been placed on the 
distal end of the common duct was found and 
it was traced down to the common duct. This 
was freed and a definite wall lining the inside 
of the duct could be identified. The Kelly clamp 
inserted through this opening was found to 
enter into the duodenum. A possibility of this 
being the sinus tract opening was thus ruled 
out. The “‘y” vitallium tube was then placed 
in position so that each limb of the “‘y” en- 
tered into one of the hepatic ducts and the 
open end was inserted into the common duct. 

A suture was placed through the opening 
provided in the tube. The tube was sutured to 
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the undersurface of the liver. Another suture 
was placed through the same opening and used 
to anchor the tube to the duodenum. What- 
ever tissue that was present was then used to 
make a covering for the tube so that a sinus 
tract could be established. The cigarette drain 
was placed toward the foramen of Winslow 
after 5 Gm. microcrystals of sulfathiazole had 
been placed in the peritoneal cavity and over 
the liver. 

The wound was closed about the drain using 
No. oo chromic doubled continuous to the 
peritoneum, four heavy No. 4 stay sutures 
through-and-through the abdominal wall, in- 
terrupted doubled No. 60 cotton in the fascia 
and interrupted cotten in the skin. 

The surface of the liver was found adherent 
to the undersurface of the diaphragm. These 
adhesions were quite firm and were not dis- 
turbed. When the hepatic ducts were opened 
greenish bile containing some mucus had to be 
removed by suction. The patient was given 
a transfusion as well as intravenous fluids 
throughout the operation and he left the oper- 
ating table in excellent condition. 

Postoperatively there was considerable drain- 
age of bile from the abdominal wound. The 
stools became clay-colored and the urine con- 
tained bile. The icteric index rose to 36. Tem- 
perature remained normal after the second 
postoperative day. 
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On the twelfth postoperative day the icteric 
index dropped to 17. Several days previously 
bile had been seen in the stool but the ab- 
dominal wound was still draining bile profusely. 
This gradually diminished and disappeared at 
the time of discharge. The icteric index was 11 
on the twenty-second postoperative day when 
the patient was discharged with the bile flowing 
freely into the gastrointestinal tract. 

Since his discharge and up to the present, a 
period of approximately twenty-four months this 
patient has remained well. There have been no 
recurrent attacks of chills, fever, malaise, etc., 
which are associated with ascending infection 
of the liver from the gastrointestinal tract and 
It is quite possible that these will not occur 
because the distal end of the common duct was 
used and the sphincter of Oddi will prevent 
infection from ascending to the liver through 
the vitallium tube. The patient has been free 
from pain and the icteric index has returned 
to normal. He has also returned to his former 


occupation. (Figs. 2 and 3.) 
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PRECCOLUMBIAN MIDDLE AMERICA MEDICINE 


R. J. BEHAN, M.D. 
PITTSBURGH, PENNSYLVANIA 


HE American Indians from the north 

as far as the Dakotas to the south 

as far as the lower borders of Chile, 
had entered upon advanced stages of 
social and cultural development long be- 
fore the land of the Americas was dis- 
covered by Columbus and his followers. 
However, it is difficult for the historian 
of the present to unravel the story which 
must have been presented to one, who 
in the early colonial period, would visit 
these ancient races in their native homes 
and villages. In but a few instances have 
definite pictorial records of their daily 
existence been handed down by these 
people. Even in our own country of the 
United States with its backward native 
civilization, the mound builders evidently 
had reached a high grade of a crude 
civilization centuries before the white man 
came. Because of absence of a written 
language, it is only by piecing together 
here and there objects found in these 
mounds that it is possible in a hazy and 
unsatisfying manner to form a concept of 
what the daily life of these early people 
might have been. 

However, as we go farther south into 
Mexico and Central America and beyond 
into the Highlands of Bolivia, Peru and 
Ecquador, we find more permanent ruins 
and fairly well preserved archeological 
structures which indicate to us that a high 
culture had existed in this region centuries 
before Columbus came. The temples of 
the Toltecs, Zapatecs, Chimus, Incas, 
and the Mayas built of enduring stone 
indicate the high plane of civilization 
attained by these ancient peoples. We 


know that the Aztecs and those who 
preceded them, the Toltecs, and even 
before that, the more ancient people 
called the Archaic race, had developed 
the arts of peace as well as those of war 
to a high degree. We also know that the 
Incas of Peru and the preceding race, 
the Chimu, were of high intelligence and 
great ability. As they gradually learned 
to produce the architectural wonders 
which even in their ruins astound us, we 
must give them credit for having been 
advanced in other fields of human en- 
deavor. The conclusion is impressed upon 
us that many generations of thinkers must 
have brought to these intelligent peoples 
some ideas of the causes of disease, and 
the experiences gained in their contem- 
plative philosophy must have aided them 
in developing a system of therapy by 
which they sought to cure or to remove 
the ills to which their bodies were sub- 
jected. However, since they were not 
acquainted with the physical make-up 
of their body and only knew in a hazy 
manner a few of its functions, they were 
engulfed in a sea of uncertainty and 
ignorance. Out of this void of uncertainty 
by sheer intellectual effort, contemplative 
study, and comparative deduction, they 
groped their way to their own meta- 
physical interpretations of the phenomena 
of disease. Naturally their conclusions 
were full of distortion and error. As a 
corollary of an existence which was full 
of terror, uncertainty and dread, they 
associated the many ills of the body with 
the activities of demons or of evil spirits 
who had entered into and took possession 
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of it. By holding to such a philosophy it is 
easy to understand how the cult of the 
priest and that of the physician in time 
became almost indistinguishably welded. 
The priest was supposed to understand 
the habits, languages and motives of the 
spirit world and was regarded as com- 
petent by the exercise of exorcism and 
magic to remove unwelcome visitors of 
the spirit and demon world who, entering 
into the body, had caused its suffering 
and disease. When the processes of exor- 
cism became too involved and complicated, 
specialism took place in the ranks of the 
priesthood. Especially was this so in the 
Americas among the Mayas. Gradually a 
group of the priesthood assumed as their 
own particular perogative the practice of 
the healing arts and the care of the sick 
and injured. The members of this special- 
ized group were called Shamen. It is 
interesting to note that the term Shaman 
was generally used among primitive people 
over almost the entire world to designate 
the type of individual who was entrusted 
with a combination of ecclesiastical and 
medical duties. We find that the priestly 
doctors were called Shamen in far northern 
Siberia, in the Alaskas, among the Poly- 
nesians and the early Egyptians. We also 
find the term is used to designate a form 
of minor priesthood in the Hebrew religion 
where the shaman has somewhat the same 
standing as the elders in the Presbyterian 
church. The traveler in South America and 
in certain parts of Central America, espe- 
cially in the Highlands of Guatemala, will 
find that where the customs are still 
primitive and Catholic priests are unavail- 
able, the party or person who takes the 
place of the priest is called a shaman. It 
would be an interesting diversion to dwell 
upon the universal and wide use of this 
term as an indicator of the common an- 
cestry of certain components of the human 
race and to speculate upon the inter- 
relation of various tribes and peoples. 
Among the American Indians the sha- 
man also had a place of high respect for 
we find that in the early Indian religion 
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that the shaman was entrusted with special 
duties and had assumed definite obliga- 
tions. Among the Mayas and the Toltecs, 
one of the duties of the medicine man or 
priest-physician was to administer at the 
religious services to the serpent god. 

We know that folk customs and practices 
are particularly tenacious and are hard 
to change since they have sunk deep into 
the very roots of racial existence so that 
even in this enlightened day we find that a 
type of serpent worship still persists in 
widely separated regions. This worship 
is serviced by particular and specialized 
ceremonies as illustrated by the serpent 
dances of the Hopi Indians, by whom the 
serpent is regarded almost with veneration. 
We even find in the legends of the early 
Hebrew and Christian religions that at 
times the serpent was held in a venerated 
or deified position and even as a repositor 
of wisdom was accused of having tempted 
Eve to seek forbidden knowledge by 
eating of the apple. In this manner the 
serpent in his evil power was associated 
with the downfall of man. 

We may permit speculation as to the 
reasons why the serpent had acquired 
such a hold upon the imagination and 
philosophy of primitive man. It is likely 
that his reverence for the serpent and his 
belief of its association with occult power 
and lethal influence might to some extent 
be explained by the mystery of its mode of 
existence, its silent and unexpected appear- 
ance from the recesses of the forest with its 
graceful forward movement without legs, 
its very long life which seemed to partake 
of life everlasting, the periodical casting 
off of its skin by which it was thought to 
reincarnate itself, its long disappearance 
into the depths of the ground where it 
apparently became associated with the 
demon gods of the nether world, and its 
ability to kill with the poison generated 
in its own body. All of these fired the 
primitive imagination which clothed the 
serpent with supernatural powers. As 
the most important of these many attri- 
butes the serpent was thought to have 
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knowledge of good and evil. He was 
regarded as a teacher of wisdom and a 
prognosticator of future events and as the 
dispenser of health to those whom he 
condescended to aid. The latter attribute 
or power probably explains the association 
of the serpent with the healing art. 

It is also easy to understand how in 
early anthology this worship with its 
sinister implications could become the 
embodiment of all that was evil. Because 
of the stealthy approach of the serpent 
and its unannounced presence it became an 
object of fear and dread. As a consequence, 
effort was made to appease it, and in 
the course of time it was elevated to the 
rank of a deity. As man’s ability to live and 
survive depends upon the vigor of his 
body and his freedom from destructive 
disease and crippling accidents, it is not 
surprising that he sought to appease and 
propitiate this serpent god who was so 
potent for good or for evil. 

In consonance with the tendencies of 
other races of the world it is not surprising 
that the American Indians, especially 
the Toltecs and Mayas, developed a well 
defined cult of medicine and that this 
was associated with the worship of the 
serpent god. The priests of this cult were 
regarded as skilled in the arts of healing 
the sick and in the treatment of wounds. 
This reputation was well merited because 
in the course of many generations they 
had accumulated a considerable fund of 
knowledge and were expert in the treat- 
ment of disease. As is usual with all groups 
who possess special skill, they finally or- 
ganized themselves into a kind of brother- 
hood which required that novitiates be 
scrupulously selected both for intelligence 
and natural ability, and that after selection 
they be put through a rigid course of 
instruction and training. It is significant 
of a constantly increasing restrictive tend- 
ency that among the Aztecs and the 
Nahuas of ancient Mexico the medical 
priesthood was hereditary and descended 
from father to son, from generation to 
generation. This same procedure was 
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noted in Chile by Ovallie whose observa- 
tions were made in 1649. Education was 
under the father’s guidance and in Mexico 
opportunity for practice in the public 
hospitals was given. There was also free 
access to the botanical gardens. Anatomical 
knowledge was advanced by dissection of 
the bodies of the persons killed during 
sacrificial ceremonies. 

The Maya Indians regarded the medi- 
cine man with great reverence and respect 
and designated selected boys at an early 
age for this high calling at the age of 
ten or twelve years. Boys destined for 
the priesthood were selected because of 
their natural inclination and their peculiar 
aptitude and intelligence. They were 
required to have a strong pulse and a 
healthy body. After selection they were 
segregated into special schools where they 
were instructed in the obligations and 
duties of their high office. They agreed 
to remain in celibacy for twenty years 
and had to respond to all calls of the 
sick and afflicted. For at least a period of 
their instruction they were confined in 
solitary buildings where they dwelt in 
company with their instructors. For the 
first two years they were subjected to 
severe discipline. They must not eat 
flesh nor anything having life, but live 
solely on vegetables, drink only water 
and not indulge in sexual intercourse. 
During the probationary term neither 
parents nor friends were permitted to 
see them. At night only were they visited 
by professional masters who instructed 
them in the mysteries of necromantic art. 

Among other Indian tribes it was re- 
quired that a young man desiring to be- 
come a medicine man would first have to 
find a competent teacher who was willing to 
accept him as a student. After a prescribed 
period of training both teacher and student 
apprentice retired to a hut in the forest 
where the novice was instructed in the 
more intimate ceremonials and the in- 
cantations and medical practices required 
of the medicine man for proper functioning 
of his art in the treatment and cure of 
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disease. When the period of instruction 
was completed the apprentice was left 
alone in the hut and was then supposed 
to encounter a serpent (boa-constrictor), 
which reared up and placed his tongue in 
the mouth of the young man and trans- 
ferred to him the wisdom of his calling. 
In this way the initiation was completed. 
Among some of the Maya tribes three 
novices were assembled at one time and 
at the end of the investment ceremony 
each of the novices was supposed to be 
devoured by a snake and was later expelled 
through the anus. In his passage through 
the snake, the novice was supposed to 
acquire the knowledge of various herbs 
and drugs and medical practices. 

After his education was completed the 
neophyte entered upon the practice of 
his profession and was granted the privilege 
of wearing the insignia of the medicine 
man. In some tribes, as the Wabeno 
tribe of North American Indians, (Schoo- 
kraft, H. H.), a musci scroll of medical 
or magical significance was given to the 
student on completion of his course of 
training. From the presenting symptoms 
he made his diagnosis and prescribed his 
treatment. Empirical diagnosis based upon 
symptoms was not always easy and in some 
cases required considerable intelligence 
of a high type.* 

The medicine man not only prepared 
the medicine which he used but he fre- 
quently administered it. This was accom- 
panied by proper ceremonial incantations 
and ritualistic formulas by which such as- 
surance was conveyed to the patient that 
he became convinced of the authoritative 
source of the methods used in his treatment. 
Incantations were also used to qualify 
the diagnosis and to indicate the proper 
drugs and practices to be used in treat- 
ment. They also were the means of 
determining the prognosis of the particular 
condition from which the patient was 
suffering. In the medical seances the 


* Bancrort, H. H. Native Races of the Pacific of 
North America. New York, 1875-1876. D. Appleton & 
Company. 
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rapport or sympathetic relationship be- 
tween patient and medicine man was 
very considerable. By the hypnotism 
of his calling the medicine man had be- 
come convinced of his own power and 
was acting in most cases in entire harmony 
with both his patient and his art, so 
that the patient imbued with the con- 
fidence displayed by the medicine man, 
did not doubt his ability to bring him 
into contact with the spiritual world 
through which he would obtain relief. 
As an aid to this state of mutual accord a 
mild intoxication was induced in both 
medicine man and patient by the adminis- 
tration of narcotics or by the drinking of 
intoxicating liquors. The Datura or ginsen 
weed of the southwest, or tobacco which 
was indigenous in all the Americas, was 
frequently used. A state of half conscious- 
ness was induced; in this trance-like 
state hazy and half formed visions would 
materialize. These visions embodied the 
ideas and conclusions suggested by the 
medicine man. Also certain things which 
the patient was to avoid and which were 
to be taboo were suggested to him in his 
narcotic semi-consciousness. 

The members of the tribe usually had 
great respect and reverence for the medi- 
cine man who usually was of outstanding 
personality and shrewd intelligence and 
carried himself with great dignity. By 
his skill and cunning he was able to 
deceive the simple minded members of his 
tribe. He impressed them with the magni- 
tude of his powers and developed a position 
of respect and prestige for himself and his 
art. This was very necessary for his success 
because the medicine man was held to 
be particularly qualified to treat disease 
because of his intimate contact with the 
spirits of his ancestors. Also he was thought 
to be in communion with the gods who were 
represented in the various birds, quad- 
rupeds and reptiles whom he had en- 
countered in his journey through life. 


From them he was supposed to have 


learned many intimate qualities of life’s 
mysteries. 
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By his superior knowledge of the elements 
he was credited with the ability to see into 
the future and was regarded as qualified 
to predict changes in the continuance of 
an individual’s health and the onset of dis- 
ease. In difficult cases he was supposed to 
see and hear the spirit of the patient and 
thereby was able to understand better 
the spiritual and physical conflicts occur- 
ring in the patient. From this knowledge 
he was considered as capable of prognosti- 
cating the course of the disease and the 
prospects for recovery. The medicine 
man not only impressed his followers with 
his ability in the healing arts and in the 
cure of human ills, but also with his 
general superiority in all lines of endeavor. 

In the treatment of disease his methods 
may be formulated into (1) the rituals 
and mysteries of sorcery, (2) incantations 
and mummeries of magic, (3) in his more 
material therapeutics he made use of 
organic substances, animal or vegetable, 
and inorganic substances, minerals, etc., 
(4) manipulative procedures, (5) physical 
measures as baths, blood-letting, etc., 
and (6) surgical procedures. 

In the practice of sorcery and magic, 
incantation usually was associated with 
dancing which was regarded as a necessary 
part of the procedure. This dancing 
consisted of strenuous movements of a 
ceremonial character with a_ shuffling 
two step and a third step in between, 
by which the entire movement was ex- 
aggerated. The dance was accompanied by 
a chant; both dance and chant were of 
almost interminable duration, so that 
they frequently were terminated by the 
medicine man and his acolytes falling 
down unconscious from exhaustion. 

An example of the procedure of medical 
divination as practiced among the ancient 
Mexicans is given by Nuttall as follows: 
“‘When someone was ill they called the 
medicine woman or man in order to 
ascertain how the illness would end, and 
placed an idol in front of the patient. 
This idol was named Quetzalcoatl, or 
‘Plumed serpent.’ On entering the house 
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permission was asked of the household 
god. A demijohn of balche, an intoxicating 
liquor, was received and during the pro- 
cedure the shaman kept himself goodly 
intoxicated, according to Meetal.* A mat 
was laid upon the floor and the medicine 
man or woman sat on this and in front 
spread a white cotton cloth. The shaman 
then took twenty grains of maize in his 
hand and cast them upon the white cloth, 
just as the Spaniards cast dice. If the said 
grains fell in a circle, leaving an empty 
space in the center, it was a sign that the 
patient would die of his illness and would 
be buried, the empty space being regarded 
as the sign for a grave. If the grains fell on 
top of each other, it signified that the ill- 
ness had been caused by sorcery or witch- 
craft, but if in falling the grains divided 
into two parts, one half being on one side 
and one on the other, so that a straight 
line could be drawn through the middle 
of the group without touching a single 
grain, it was a sign that the disease would 
leave the patient and that he would 
recover.” 

Types of sorcery and magic somewhat 
similar to that of other ancient days are 
at present being practiced among the 
descendants of the Mayas, by individuals 
who combine the functions of priest, 
sorcerer and physician. These “ yerbateros”’ 
of today are called Ah-men by Roy’s and 
H’men by Starr. 

“These on occasion might undertake to 
cure disease or to provide a love potion.” 
(Shattuck quoting Roy’s—Roy’s 1931 Eth- 
no Botany of the Mayas quoted by Shat- 
tuck, George C. The Peninsula of Yucatan, 
1933, P. 64, pub. Carnegie Inst. Washing- 
ton, D.C 

In more materialistic application of the 
therapeutic art are to be grouped methods 
of the Maya and the ancient Nahuas who 
lived in what is now Mexico. They, like 
all other peoples, subscribed to the prin- 


*Meetat, B. T. Medicine in Ancient America. 
Hygeta, 13: 343, 1935. 

¢ Sorcery, Medicine and Surgery in Ancient Mexico, 
by Nuttall, Z. Jobns Hopkins Hosp. Bull., April, 1902. 
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ciple that “‘like cures like.’”’ So it happened 
that many Indian tribes, the Mayas in 
particular, treated a disease with objects 
which would produce changes similar to 
those present in the disease, such as the 
application of crushed wasps nests or 
other stinging insects for skin eruptions or 
the decoction of yellow plants for jaundice. 
(Ciba Symposia; 1: 13, 1939.) 

In the more material concept of disease 
as being due to disturbances of the 
structures of the body and in his rationali- 
zation of methods of treatment of disease, 
some tribes of the early American Indians, 
especially the Mayas and the Aztecs 
were as far advanced, if not farther, at 
least in some respects than the contem- 
poraneous Europeans. This was confirmed 
by the Spaniards who noted that Indian 
medicine was far advanced and they 
marveled at its sufficiency. Such a high 
proficiency is quite conceivable, because 
it is understandable how an intelligent but 
primitive people can marshall observations 
and formulate them into conclusions from 
which concepts of astounding accuracy 
may be deducted. These crude concepts 
of the early Indian medicine men are 
startling in their similarity to those which 
were later formulated by trained observers 
who had at hand a wealth of scientific data. 
It is therefore, not surprising that the medi- 
cal and therapeutic methods and proce- 
dures of the Aztecs and Mayas were rich 
in mnovation and qualified achievement, 
though they were entirely different and 
at times were at variance yet in some 
respects were far in advance of the practices 
of the civilization of the old world. For in- 
stance, their method of treating wounds 
was an example of their advanced technic 
in that they coaptated the edges of an 
incised wound with hair sutures. After 
closure, the wound was bathed with the 
juice of the agave plant. However, if the 
wound had healed badly and had left an 
ugly mark, it was reopened and was 
cauterized. It was again sewed with hair 
and covered with melted ulii which is the 
juice of the India rubber plant. 
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In the treatment of disease the Indian 
used herbs, roots, leaves or twigs, occasion- 
ally seed flowers. Animal substances, in- 
sects, earth and minerals were also included 
in the therapeutic armamentarium. From 
these substances extracts and infusions, 
powders and concoctions were made. These 
were given to the patient to drink or 
were applied to the surface of the body. 
Indian medicine men were acquainted with 
and used preparation of narcotics, seda- 
tives, purgatives, emetics and stimulants. 
They used hemastatic substances to con- 
trol bleeding and applied healing and 
cleansing solutions for wounds. They also 
were acquainted with physical methods of 
treatment such as massage, scarification, 
venesection, counter-irritation, bandaging, 
poulticing, tooth pulling, cupping and 
sucking. They were able to set fractures 
and apply splints. They also applied 
manipulation by pressure and controlled 
hemorrhage by tourniquet. They also 
used cauterization. Some of these practices 
were based upon observation but many, 
however, were thought by the Indians to 
be the result of a supposed mystic and 
supernatural directional guidance ob- 
tained by the medicine man from the spirit 
world. It is interesting to know that the 
American Indian used fifty-nme drugs 
which are now included in modern pharma- 
copeias.* 

Drug preparations which have been 
found valuable, and are now in universal 
use, were indigenous among many Indian 
tribes and were originally used by the In- 
dians are: canabis indica, cascara sagrada, 
chaparro, chenopodium, condurango, co- 
coa, copal, guiac, hualtata, hydrastis, 
Ipecac, jaborandi, jalap, krameria, mandra- 
gora (I believe this was already known 
in Asia Minor), peruvian balsam, sabadilla, 
sarsaparilla, and tolu balsam. In addition 
to their medical practice, Indians were 
accustomed to embalm and to cremate. 
Isolation was used in the treatment of cer- 


* Stone Age Medicine among the American Indian. 
New York, 1932. Hoeferm, Quoted from Ciba Sym- 
posia, W. M. Grogman, 1:11, April, 1939. 
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tain infectious fevers. Drugs were sold in 
open markets in special areas of these mar- 
kets. To supply one of such markets the 
emperor Montezuma had established a 
botanical garden in which practically all 
the drugs used by the medicine men of his 
realm were grown. This garden was very 
extensive. Most of the three thousand 
plants used by the Mexican Indians in 
the treatment of disease were cultivated. 
Strange to say, these early Indians had 
rubber syringes which they used for giving 
enemas. Circumcision was also practiced. 
They also used flowers of datura stramo- 
nium, the so-called jimson weed, to produce 
twilight sleep. 

The present day Indians of this con- 
tinent may well be proud of their pre- 
Columbian ancestors who along with their 
other arts and sciences, especially as- 
tronomy, developed medicine to a remark- 
able degree. In the present article it is 
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impossible to consider in more detail the 
diseases of the Indians, the physical 
deformities from which they suffered, 
also the detailed methods of treatment 
which were in use especially by drugs 
and other means. It is interesting to know 
that hospitals had been erected by the 
Aztecs long before the coming of the 
Spaniards and that in some areas the infec- 
tious diseases which they had learned 
could be communicated from one to 
another were segregated in special areas 
and buildings. 

It will also be interesting to compare the 
treatment practiced at the time of the 
conquest with that prevalent in Europe, 
and to learn how many methods, innova- 
tions, and improvements in practice were 
introduced into European medicine from 
the suggestions obtained by the Spaniards 
from the great Indian races of the western 
hemisphere. 


For economy of operation, and peak plasma 
production, Cutter Sediflasks were a smart 
buy—even before A.C.D. Solution. 

Now —with a solution that preserves 
whole blood up to 30 days —they’re the 
last word in blood bank equipment for 
any hospital, any size. 

Secret of Sediflasks’ success lies in their 
“common-sense” design, plus the same 
solution that’s enabled the Navy to ship 
whole blood to Pacific war fronts. Note 
these advantages, inherent in the flask 
itself : 

1. Sloping walls make for more complete sedi- 
mentation. Red cells don’t hang up. 


2. “Hourglass” shape reduces area of contact 
between cells and plasma. Your margin of 


With A.C. D. Solution, 


you'll call the Cutter 
Seditlask perfect! 
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safety (the layer of plasma left, to avoid 
aspirating off red cells, too) is automatically 
reduced, and you get maximum yield. 


3. Easy, natural sedimentation afforded by 
Sediflasks doesn’t damage cells. Hemolysis is 
minimal, with less free potassium likely to 
invade plasma. Moreover, such potassium as 
is released disperses more slowly, due to 
smaller interface between cells and plasma. 


The Sediflask, with A.C.D. Solution, is ideal 
for both whole blood and plasma, as the 
plasma from blood not administered with- 
in 30 days may be aspirated off without the 
need of expensive and scarce machinery. 

It’s every bit as easy as it sounds — and 
as sensible. Why not talk it over with your 
Cutter representative immediately? Cutter 
Laboratories, Berkeley, Chicago, New York. 


& 
\ 
— 
Ya‘ 
£ 
T | 
q 
| 
} 


34 


ASPIROCAL © 


hs the many gynecological and obstetrical conditions which 
require symptomatic relief of pain and reduction of nervous- 
ness and excitability, Aspirocal is the logical combination of 
analgesic-sedative-antispasmodic medication. 


Each Tablet Aspirocal Comp. contains: 


Butisol (5-ethyl-5-secondary butyl 

barbituric acid ‘McNeil’)........cccccccees 1/3 gr. 


Butisol has a quick, long-continued sedative action with little 

tendency toward the familiar barbituric “‘hangover.”’ In com- A 
bination with acetylsalicylic acid and calcium gluconate, 

more effective analgesia is provided. 


Aspirocal is indicated in dysmenorrhea, headache, neural- 
gia, etc.,—wherever sedation and analgesia are required. Sup- 


plied in bottles of 100, 500 and 1000 tablets. Caution: Use 


only as directed. 
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Decongestion, emollient lubrication and improved local 


circulation—essential measures in reversal of early rectal 
varices may be safely and simply achieved with ‘ANUSOL’* 
Hemorrhoidal Suppositories. No anesthetic ...no narcotic 
.»-no masking of more serious rectal pathology. Supplied 
in boxes of 6 and 12 suppositories. SCHERING & GLATZ, 
INC., a subsidiary of William R. Warner & Co., Inc., 113 
West 18th Street, New York 11, N. Y. 
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HEMORRHOIDAL SUPPOSITORIES 


*Trademark Reg. U. S. Pat. Off. 
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Iron-deficiency anemia is a factor to be considered in 
pre and postoperative conditions. Hence, we suggest 
that you prescribe Copperin routinely for a period 
preceding and following surgery. Copperin stimu- 
lates the hematopoietic system—provides material 
for replacement of hemoglobin—increases the red 
blood cell count. 


Because in Copperin iron ammonium citrate is com- 
bined with the catalyst copper sulphate, there is a 
greater utilization of the iron by the system. For this 
reason the iron content per capsule is purposely 
small—32 M¢gm. As there is no stomach irritation or 
constipating effect from Copperin, it is exceptionally 
well adapted to routine use. In two strengths: 
Copperin ‘‘A’’ for adults; Copperin ‘‘B’’ for children. 


Liberal professional samples gladly sent on request 


MYRON L. WALKER COMPANY, Inc. 


Mount Vernon New York 
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"YES SIR, Jim, I know KOAGAMIN well and use it 
confidently whenever I encounter capillary or venous 
| bleeding. In fact, I find it a very useful routine pro- 
cedure preoperatively. It tends to clear the field and 
to obviate the danger of secondary hemorrhage. You 
know, KOAGAMIN acts materially to reduce the 
clotting time of the blood and that’s a wise precau- 
tion wherever bleeding 1s a problem. Go ahead, Jim, 


use it On that case of yours 


and you'll see I’m mght.” 


Literature on request 


CHATHAM PHARMACEUTICALS, INC., “NEWARK 2, ‘NEW JERSEY, U.S. A. 


Distributed in Canada by FISHER & BURPE, LTD., Winnipeg, Manitoba 
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MERCY EFFECTIVENESS 


SILVER NITRATE OF 10 ANTISEP TICS 


COMMON USE 


ZEPHIRAN CHLORIDE 0.04% 


3 


CENT OF BACTERIA KILLED taphylococeus aureus 


| AQUEOUS SOLUTION 1:1000, BOTTLES 
OF 8. OZ. AND 1 GALLON. STAINLESS 
TINCTURE 1:1000, BOTTLES OF 80Z. AND 
_ 1 GALLON. TINTED TINCTURE 1:1000, 
| BOTTLES OF 8 OZ. AND 1 GALLON. 
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All in favor raise right hands ... with wallets 


Naturally we want our boys home. The 
sooner the better. 

But how much are we willing to do about it? 

Are we willing to pay for bringing them 
back? If we are, we’ll buy eztra Bonds in the 
Victory Loan. 

And after these fellows get home—these 
men who have fought and won the toughest 
war America has ever known—what then? 

We want to take care of the injured ones, 
of course. We want to see that the young fel- 
lows who went off to fight get a chance to 
finish their education. We want to see that 


THEY FINISHED THEIR JOB— 
LET’S FINISH OURS! 


there are jobs—plenty of decent jobs—for the 
men who’ve been doing the world’s meanest 
job at army pay. 

How much are we willing to help? 

If we’re really serious about wanting our 
men to get what they have so richly earned, 
we'll buy extra Bonds in the Victory Loan. 

Now’s the time. Let’s have a show of hands 
—with wallets—to prove how much we really 


’ want to hear that old familiar step and that . 


familiar voice yelling “It’s me/’’ Let’s prove, 
with pocketbooks, that we can do our job as 
well as they did theirs. 
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He Works for a Better Tomorrow 


MID a maze of test tubes, beakers, flasks, and other 
laboratory apparatus, the research chemist diligently seatches 
for new means of preventing and combating disease. By conducting 
intricate and delicate experiments, he extracts from nature the 
secrets of the vitamins, hormones, amino acids, antibiotics, and 
other substances which are so important in the fields of medicine 
and nutrition. Slowly, steadily, research has gained ground against 
the ravages of disease. Much has been done, but much remains to 
be accomplished. And only by constant application can true 
progress be made so that the scientist’s dreams of the present may 
become the beneficial realities of the future. Fully aware of their 
heritage of responsibility, Merck research chemists will continue 
to work for a better tomorrow. 


BUY and HOLD 


For Short 
Anesthesias 


IN THE HOME, 
OFFICE, OR HOSPITAL 


VINETHENE 


Reg. U. S. Pat. Off. 


In Vinethene, physicians have 
at their command an inhalation 
anesthetic which is admirably 
adapted to short operative pro- 
cedures in the home, office, or 
hospital. Vinethene anesthesia 


‘is characterized by: Rapid In- 


duction, Prompt, Quiet Recov- 
ery, Infrequent Nausea 
and Vomiting. 


* * * 


VINETHENE has been 
found of special value for: 


REDUCTION OF FRACTURES 

MANIPULATION OF JOINTS 

DILATION AND CURETTAGE 
MYRINGOTOMY 

CHANGING OF PAINFUL DRESSINGS 
INCISION AND DRAINAGE OF ABSCESSES 
TONSILLECTOMY 
EXTRACTION OF TEETH 


Literature on Request 


Vinyl Ether for Anesthesia Merck 


VINETHENE 


‘An Inhalation COUNCIL 
Anesthetic for 
Short Operative 


Procedures ACCEPTED 


U. S. Savings Bonds 
waa MERCK & CO., Inc. Manufacturing Chemists RAHWAY, N. J. 
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In the Sterilization 
of the Operative Field 


Phe-Mer-Nite offers the surgeon 
powerful germicidal action in a 
stable, odorless, nontoxic, non- 
irritating solution. Preoperative 
Tincture (1:3000) produces de- 
pendable skin sterility within 3 
minutes. 

For therapeutic purposes, Phe- 
Mer-Nite Solution (1:1000) is 
used advantageously in open 
wounds, burns, abrasions, etc. 
Its bactericidal action is not im- 
paired by pus, blood, or serum. 
Even in dilutions as high as 
1:125,000 to 1:1,000,000, Phe- 
Mer-Nite proves bacteriostatic to 
streptococci, staphylococci, 
gonococci, B. coli, B. typhosus, 
and B. subtilis. 


(Brand of Phenylmercuric Nitrate) 


Virtually nontoxic. Does not precipitate tis- 
sue proteins. Diluted 1:4 (water) the Solu- 
tion sterilizes instruments and rubber gloves 
harmlessly in 5 minutes. This Solution may 
be applied to burns and other lesions re- 
quiring antisepsis. 

Phe-Mer-Nite Tincture and Solution are 
supplied in gallon and pint bottles. Sur- 
geons are invited to send for literature and 
liberal clinical test samples. 
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NEO MULTI-VI 
CAPSULES 


4 
: 
: 
is indicated— @ provide all cl 
even when usage is prolon 
0, 1000 EACH NEO MULTI-VI C 
lations of Vitamin D. U.S.P. 3 mg 
*Promitigated in Thi i H hioride. .. «.U.5.P. 
Pyridoxine Hydrochloride. ...... 0. 
K 2 JERSEY fo 3 mg. Alpha 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique starting November 5, November 19 


and December 3. 


GYNECOLOGY—Two Weeks Intensive Course on 


dates to be announced after January Ist. 


OBSTETRICS—Two Weeks Intensive Course on 


dates to be announced after January Ist. 


ROENTGENOLOGY—Courses in X-ray Interpreta- 


tion, Fluoroscopy, Deep X-ray Therapy available 


every week. 


UROLOGY—Two Weeks Course and One Month 


Courses every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 


weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty— Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


ROENTGENOLOGY 


A comprehensive review of the physics and higher 
mathematics involved, film interpretation, all stand- 
ard general roentgen diagnostic procedures, methods 
of application and doses of radiation therapy, both 
x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and 
tumors susceptible to roentgen therapy is given, 
together with methods and dosage calculation of 
treatments. Special attention is given to the newer 
diagnostic methods associated with the employment 
of contrast media, such as bronchography with 
Lipiodol, uterosalpingography, visualization of 
cardiac chambers, peri-renal insufflation and myelog- 
raphy. Discussions covering roentgen departmental 
management are also included. 


OBSTETRICS AND GYNECOLOGY 


A full time course. In Obstetrics: lectures; prenatal 
clinics; witnessing normal and operative deliveries; 
operative obstetrics (manikin). In Gynecology: lec- 
tures; touch clinics; witnessing operations; examina- 
tion of patients pre-operatively; follow-up in wards 
post-operatively. Obstetrical and Gynecological path- 
ology. Regional anesthesia (cadaver). Attendance at 
conferences in Obstetrics and Gynecology. Opera- 
tive Gynecology (cadaver). 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


an 
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Councst on 
end Chemistry: 


Non-toxic Q 


A potent bactericide 


Virtually non-irritating Brand of Chloroazodin U.S.P. 


Prolonged effectiveness 


THE STABLE CHLORAMINE FOR “DAKINIZATION” 


in presence of:-serum Trademark ""AZOCHLORAMID" Reg. U.S. Pat. Off. 


For T. & A. and/or 


E. N. & T. Treatment 
The model illustrated—408W—is the 


choice of many specialists—for private or 
institutional service. Among its outstanding 
features are the distinctive positive-acting 
rotary pump, overflow trap, explosion-proof 
motor, non-arcing switch, sound-proof cabi- 
net equipped with vacuum gauge and regu- 
lator, snap-fit suction and ether bottles, sinus 
cleanser and sprays. 


Write for descriptive folder. 


-» SORENSEN 


Factory, General Office and Showroom 


403 EAST 62nd ST. NEW YORK 21, N. Y. 


SURGICAL ANTISEPSIS 
4 6 
| 
ARMY 
Products, Inc. Belleville 9, N. J. 
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MASTER BUILDERS 
of Endocrinolo sy 


Tue Harrower Laboratory was founded over 
a quarter of a century ago with the aim of contrib- 


uting its utmost to the furtherance of knowledge 


and progress in endocrine research and therapy. 


CHARLES EDOUARD 
BROWN-SEQUARD This organization is dedicated to the task of de- 
ee veloping products that will merit the increasing 
confidence of physicians and investigators in the 


pher as a “‘scientific Ulysses,” 
Brown-Séquard was a2 mem- 
ber of the famous school of 
physiologists which included 
Claude Bernard and Charles 
Robin. His sublimely imagi- 
native experiments on the 
functions of the suprarenal 


medical and allied professions. 


glands and the gonads paved 
glands and the gonads paved The HARROWER LABORATORY, Inc. 
ing of the nature of the endo- GLENDALE 5, CALIFORNIA 


crine secretions. 
New York 7 Dallas 1 Chicago 1 


PADGETT-HOOD DERMATOME 


By means of this unique instrument a sheet 
of skin of uniform thickness may be cut 
at any predetermined level the size of the 
drum (4 x 8 inches) from any area of the 
body. Those who have used the derma- 
tome state that it simplifies the technique 
and enlarges considerably the whole field ob 
of skin grafting. Same blade used for drum ) 
may be placed in handle and used to cut 
razor grafts or for honing blade. Rubber cement for the drum and donor a 
area also is available, as well as a knife sharpening service. 


Manufactured and sold by 


The Kansas City Assemblage Company 


609 EAST 17th ST., KANSAS CITY 8, MO. 
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Surgical Sutures 


‘SILK NYLON 


Moisture and Serum 
Resistant 


Smooth, uniform, pliable suturing 
materials, braided and treated with 
meticulous care. Extra strong. Easy 
to work. Non-capillary, non-irritat- 
ing, and non-culture mediums. 
Wide range of sizes, black and 
white, U.S.P Resterilizable. Sold by 
Surgical-Hospital Supply Houses. 


Deknatel is the Original Manufac- 
turer of Braided and Treated Silk 
and Nylon Sutures. 


EKNATEL 


Queens Village 8, (L. 1.) New York 
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At Almost Half Its Usual Price! 


Improved Kelly Surgical Pad 


Never before has this improved Kelly Pad been 
available at this amazingly low price. Slashed to 
almost half its former price, it has the same easier-to- 
use features and top grade rubber material that have 
made it so much more efficient than the old model. 
The cloth-inserted maroon rubber construction adds 
years of wear and resistance to repeated rough treat- 
ment. Malleable metal stays located transversely from 
bottom to top of apron permit a variety of rolled shapes 
to fit into large or small receptacles for irrigation. 
Maintains any shape assumed. Pad is reversible; thor- 
oughly sterilizable by boiling. There are no crevices 
to resist cleaning. Inflation bulb is furnished with 
each pad. Take advantage of this remarkable offer 
at once. 


8R253A—Improved Cloth-inserted Maroon Kelly Sur- 
gical Pad, 24 by 44 inches, complete with inflation 


A. Ss. ALOE COMPANY 
1831 Olive St. — St. Louis 3, Mo. 
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IODINE ... A PREFERRED ANTISEPTIC 


Quick and Lasting... 


Reliance which the Profession has as an antiseptic for use in the office 
placed on Iodine for so many years’ and on calls, Iodine provides quick 
is a tribute to its efficiency. bactericidal efficiency and lasting 
In preoperative skin disinfection, effectiveness. 


Iodine Educational Bureau, Inc. 120 Broadway, New York 5, N. Y. 


Just try it once 
— It is different 


You'll be well pleased with the freshening result 


Lavoris does not depend on high-powered germicidal agents, but has a more thorough and a more rational action. Lavoris 
coagulates, detaches and removes viscid deposits and exudates, and does so without possible injury to delicate tissues. 
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HOW TO PROTECT YOUR HANDS 


Frequent washings leave hands dry 
and scaly...etch tiny fissures in the 


skin where harmful organisms can 


gain entrance. 


TRUSHAY, applied before washing, 
forms an invisible film which helps 
guard against the harsh effects of 
cleansing agents ... helps protect 
hands by aiding to keep skin 


normal and unbroken! 


TRUSHAY does not cause 


unnatural stickiness 


THE 
“BEFOREHAND 


LOTION 


A Product of BRISTOL-MYERS COMPANY, 19NF_ W. 50th St., New York 20, N. Y. 
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OF THE AGED 


Surgery performed upon elderly patients 
is usually emergent in character, hence 
nutritional problems usually arise post- 
operatively since er, preparation is 
rarely possible. In order to hasten recov- 
ery and shorten convalescence, early at- 
tention must be paid to correcting pre- 
existing nutritional deficiencies... whether 
frank or subclinical ... as well as those 
due to anesthesia and the inevitable 
trauma of the operative manipulation. 
Ovaltine can be of great aid in bol- 
stering the postoperative diet of the 
aged. This delicious food drink, made 
with milk as directed, provides gener- 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


ult 


31.2 Gm 
62.43 Gm VIVAMINID « 
1.104 Gm. RIBOFLAVIN. ..... 


*Based on average reported values for milk. 


ously of biologically adequate protein, 
readily metabolized carbohydrate, highly 
emulsified fat, B complex and other vita- 
mins, as well as essential minerals. Three 
glassfuls of Ovaltine daily correct the 
nutritional inadequacies of the usual 
“soft” surgical diet, raising the intake of 
most nutrients to excellent levels. The 
low curd tension of Ovaltine insures 
rapid gastric emptying, hence appetite is 
not interfered with. Of equal impor- 
tance, the delicious taste of Ovaltine 
makes for excellent patient acceptance, 
whether it be served as a mealtime bev- 
erage or between-meal snack. 


Three daily servings of Ovaltine, each made of 
% oz. Ovaltine and 8 oz. of whole milk,* provide: 


50 
CARBOHYDRATE ... . 480 1.U. 
1.296 mg. 
PHOSPHORUS ..... 7.0 mg. 
mg. 
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TREATING 
THE ARTHRITIC-.._ 


~ 


_.. NOT MERELY THE ARTHRITIS 


ne Darthronol is an out- 
growth of the newer knowledge of arthritis, of the mul- 
tiphasic systemic nature of the disease. It is designed to 
combat not merely the articular involvement but the 
almost invariably encountered systemic disturbances— 
anorexia, loss of weight, anemia, affections of the gas- 
trointestinal and hepatobiliary tracts, impaired carbo- 
hydrate metabolism, etc. For this purpose Darthronol 
combines, in a single capsule, massive dosage of vita- 
min D, and adequate potencies of the other eight vita- 
mins concerned with the functional capacity of numer- 
ous organs and the integrity of vital processes affected 
in arthritis. An added advantage is that the amounts of 
each vitamin in the capsule are automatically increased 
The second edition of = in a constant ratio, when severity of the disease de- 
the brochure "Systemic mands more intensive therapy with vitamin D,. 
Therapy in the Arthrit- 


ides” is now available. B. ROERIG & MPAN Y 


Physicians are invited 
to send for a copy. 536 Lake Shore Drive e Chicago 11, Illinois 


Each Capsule Contains: 


Vitamin D (Irradiated Ergosterol)........ 50,000 U.S.P. Units 
Vitamin A (Fish-Liver Oil)................ 5,000 U.S.P. Units 
Pyridoxine 0.3 mg. 
Calcium Pantothenate.................... 1 mg. 
Mixed Natural Tocopherols......................... 3.4 mg. 


(Equivalent in biological activity to 3 mg. of Alpha Tocopherol) 
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FLYING FOREST RANGERS, defending a 
lives and property from destruc- [ky 
tion by fire, conserve the 
valuable lumber and paper v/ / 
resources for future generations. f 
This modern advance in forest 
fire prevention and fire fighting 7 

is a long forward step on the 
road to a safer tomorrow. 
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To today’s generation, as well as to the rising generation, Lanteen Medical 
Laboratories present another notable example of advanced thought 

and planning—Lanteen products, leaders in their field, 
produced under rigid scientific standards. 


Since patients are not mechanically minded, simplicity and ease 
of handling are prime requisites for continued use. Lanteen Flat 
Spring Diaphragm is extremely simple to place —it is collapsible 
in one plane only. No inserter required. Distributed ethically 
—advertised only to the medical profession—available only upon 
the recommendation or prescription of a physician. Complete 
information upon request. y: 


LAN TEEN QW 


COPYRIGHT 1945, LANTEEN MEDICAL LABORATORIES, INC., CHICAGO 10 
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Clinical Efficacy 
and Convenience 


IN THE TREATMENT OF 


BURNS*WOUNDS:SOFT TISSUE TRAUMA 


The healthy granulation and rapid epithelization 
of slow-healing surface lesions observed follow- 
ing the topical application of cod liver oil has 
been attributed to the vitamin A and D content 
of the oil. 

An advantageous way of employing this effec- 
tive therapy is by the use of— 


VITAMIN A D 
OINTMENT 


VITAMIN A ano 
OINTMENT 


The Vitemin A. dD of ths 
potency 
is derived from ails ond 3 


bate. 


CONTENTS & OUNCES 
WRITE INC. NEWA* 


Presented in a bland, lanolin-petrolatum base, 


White’s Vitamin A and D Ointment provides 
these vitamins, derived from fish liver oils, in the 


same ratio as in cod liver oil. 


Promotes healthy granulation and rapid epi- 
thelization. Inhibits infection. Minimizes skin 
grafting. Forms no tenacious coagulum. Destroys 


no epithelial elements. Causes no contractures. 


Free from objectionable oiliness and pleasantly 
scented. White’s Vitamin A and D Ointment 
does not become rancid. Available in 1.5 oz. 
tubes, 8 and 16 oz. jars and 5 Ib. containers. 


Ethically promoted—not advertised to the laity. 


( ruarmaccuricat 


LABORATORIES, INC. 


NEWARK 2, N. J. 


INDICATIONS: Burns of any degree 
or location. 


Slow healing (post-operative) 
wounds. 


Indolent ulcers. 

Crushing and avulsive soft tissue 
injuries. 

Certain dermatologic affections com- 
mon in industry. 


MANUFACTURERS 


TAMIN Ase 

‘ 


In the absence of organic deficiencies or pat 


genital ‘secretions may apparently (in som 


infertility merely through immobilization 


In such cases Nutri-Sal—a physiologic gluc 
encourages a more favorable environ 
metabolic stimulus for sperm motility. Cli 
shown that in cases where pregnancy can 


douche of Nutri-Sal will often promote f 


; 
—SWINBURNE. “A Song of Welcome” 
ted the privilege of motherhood is sometimes 
unnecessary tragedy, tor the woman who wants a 
nt, and supplies 
mical tests have 
ORTHO PHARMACEUTICAL COR ew IERSE SELECTED 
>, LINDEN, NEW JERSEY 
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